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Appendix A 

Remedial Action Objective Criteria 

A.l PURPOSE 

The purpose of this appendix i s  to define the allowable waste soil constituent concentrations (i.e.. 
criteria) based on the Remedial Action Objectives (RAOs) defined in the Final Record ofllecision, Idaho 
Nuclear Technolog? ami Engineering Center, Operable Unit 3-13 (DOE-ID 1999) hereinafter referred 
to as the ROD. These criteria will be compared with other concentration-based criteria to support the 
ultimate waste acceptance criteria (WAC) definition. 

A.2 REQUIREMENTS OR GIVENS 

A.2.1 Design Inventory 

The design inventory constituents and associated site-specific concentrations are published in the INEEL 
CERCLA Disposal Facility Design Invenruc (EDF-ER-264). All constituents identified in h e  design 
inventory will be considered in this evaluation. The design inventory concentrations (CDi) provide the 
starting point for evaluating the RAOs and determining acceptable concentrations. 

A.2.2 Remedial Action Objective 

The RAO provides the basis for calculating the required concentrationbased criteria. The RAOs 
specific to the INEU CERCLA Disposal Facility is stated in the Operable Unit 3-13 ROD 
(DOE-ID 1999. page 8-2) as: 

"Maintain caps placed over contaminated soil or debris orens tkai are cotrtained in place 
and the closed ICDF-complex, to prevent the release of leachate to underlying groundwater 
which would result in exceeding a cumulative carcinogenic risk of I E-4, a total HI of 1; or 
applicable State of Idaho groundwater qualit). standards (i.e.. MCLs) in the SRPA. *' 

This RAO provides the basis for developing three criteria: 

cumulative excess lifetime carcinogenic risk (ELCR) in groundwater of 1E-4, 

Total noncarcinogenic hazard index (HI) in groundwater of 1, and 

Achieving the maximum contaminant levels (MCLs) in groundwater (e.g., individual constituents, 
total alpha of 15 pCi/L). 

A.2.3 Design Inventory Evaluation 

The analysis of the design inventory constituents and concentrations over time is performed in 
conjunction with the fate and transport modeling. The results of this evaluation indicate that the RAOs 
are not exceeded in the 1.OE + 06 year simulation period. A detailed discussion of the method and 
approach of this evaluation is provided in the modeling document (EDF-ER-274). 

A-3 



A.3 METHODOLOGY & IMPLEMENTATION 

Since the fate and transport modeling indicates that the Cm is  well within acceptable limits, 
constituent concentrations are adjusted to maximize WAC limits. The purpose of these adjustments is to 
increase the concentrations such that the RAOs are approached, but not exceeded. The initial 
concentration adjustments are based on an overall increase in COI concentrations. These concentration 
adjustments were to add a margin of safety between the design inventory and WAC limits. Appendix F 
presents a table summarizing the actual comparison between the design inventory and WAC limits. 

The initial adjustments are based on the following rationale, in order of the application: 

Initially, all constituents are reviewed to determine if there are risk factors or MCL elements that 
warrant setting a RAO limit. If none are identified, the criteria adjusted value is set to ”No Limit” 
and the basis is explained as “No Limits.” 

Background is included in the evaluation for constituents with background concentrations. When 
the background concentration exceeds the CDI , the value is adjusted to LO x Background and the 
basis is explained as “10 x Background.” The existing background concentrations in the SRPA 
were also reviewed and combined with predicted peak groundwater concentrations (at the design 
infiltration rate of O.OOO1 dyr) and compared to the MCL. 

The 10 x value is consistent with the Remedial InvestigatiodBaseline Risk Assessment for WAG 3 
at the INEEL. This approach eliminates contaminants as a concern if the exposure point 
concentration was less than 10 X the background value. 

Constituents with a CDI less than 1.OE-10, including those with a concentration of zero, are assigned 
a minimum adjusted concentration of 1.OE-10 irrespective of units and basis is explained as 
“Minimum Concentration.” 

All other CDls are increased by three orders of magnitude (Le.. a factor of 1.OOO) and basis is 
explained as “Cumulative Groundwater RBC.” 

All constituents that are less than the maximum concentration detected in historical data are 
modified to exceed the concentration and basis is explained as “Adjusted to exceed maximum 
concentrations.” 

These initial concentration adjustments result in three specific types of exceedence. These specific 
areas. and the primary contributor(s), include the folIowing: 

An unacceptable HI due to 2-. 3-, and 4-Nitroanilines. 

0 An unacceptable ELCR due to 1-129. 

An unacceptable MCL comparison, specific to the beta particles and photon emitters criterion, due 
to 1129. 

The constituent concentrations for the primary contributors are adjusted downward until all RAOs 
reach acceptable limits. The resultant evaluation provides RAO-based criteria that are protective. 
Representative adjusted RAO curves are provided in Figures A-1 through A-3. 
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The existing background concentdons  in the SRPA were reviewed and combined with predicted 
peak groundwater concentrations (at the design infiluation rate of .OOO1 mlyr). The combined 
concentmion was then compared against the primary MCL to verify that no exceedence of MCL would 
occur. Results indicate that combined concentrations do not exceed the primary MCL values. as shown in 
Table A- 1. 

Table A-1 . Comparison of ICDFcontribution to SRPA at design recharge rate (0.OOOl d y r ) .  
SRPA Background 

Concentmion in combine 
WAC Guide Soil Croundwarer Combined concentrat 
Conenuation E ConcentrationJ Concentration ilI Fraaion Groundwater‘ Concentration as Fraction of 

Constitucnt pg/L m a -  mg/L MCL mglkg m%L ml?L MCL‘ 

Mean Predicted Peak 
MCL Background 

Arsenic 1.9 1.9E-03 5.0E-02 0.W 5.8E-41 4.1 E-03 6.OE-03 0.12 
Barium 66 6.6E-02 2.OE+DO 0.03 3.OE43 2.48-03 6.8E-E 0.03 
Cadmium < I  I.OE-03 5.0E-03 0.20 3.6E43 3.48-03 4.4E-03 0.88 
Chromium 12 1.2E-02 l.OE-O1 0.12 4.1E+o4 3.6E-02 4.8E-02 0.48 
h a d  d 5.OE-03 1.5E-M 0.33 5.8E+OJ 3.5843 8.5E-03 0.57 
Mercury <0.1 1.OE-04 2.OE-03 0.05 9.5E43 3.6E-04 5.6E-M 0.28 
Selenium 1.1 l.lE-03 5 . O E a 2  0.02 8SE+02 8.OEM 1.9E-03 0.04 

Silver 1 1-OE-03 NL NL 9 .8843  8.0E-04 1 AE-03 NL 
FlUOride 0.3 3.OE-04 4.OE+OO 0.00 3.9E43 5.3E-01 5.3E-01 0.13 
Niuate(as 8.1 8.1E43 4.4E4l 0.00 3.9843 5.3E-01 5.4E-0 1 0.01 
No-.)‘ 

a. 

b. 

C. 
d. 
e. 

f. 

e. 

Bascd on existing ISEEL background groundwater data (DOWID-22094); c (less than) values are convemd to mg/L assuming thc 
value stated. 
MCL Couceneation from EPA at www epa.gov/s~ewater/~l .h~ml.  NL indicates M) primary MCL established. Saondary MCL 
were nor assessed. 

From Table A-2 
Peak poundwater concentration using WAC Guide Soil concentration as modeled in this Appendix. 

Combined value adds the predicted peak groundwater concentration at WAC Guide waste soil concentration and SRPA Backgroui 
Mean Concentrations. 
Comparison of he combined vduc against thc MCL value. Presented as a fraction of the applicable MCL value. 

The nimtc (measured as Nimogen) background value is 1.86 pglL. This is converted to Nitrate (as Nimte). based on previous 
calculations. as follows: 
Nitrate (as N) / ‘F Nitrogen in Nitrate = Nitrate (as Nitrate) -or - 1.86 p@LI .23 = 8.1 pg/L 

A final check i s  made against the detection limit for the radionuclides. Because the radionuclides 
in the design inventory were calculated based on a Cesium 137 level, very small concentrations are 
calculated which are well below typical laboratory detection limits. The detection limit value used for 
screening all constituents was I pWg. When the lpCi/g detection limit exceeds the adjusted value. the 
value is eliminated from the WAC limits and is explained as “Below Detection Limit.” However, if a 
constituent was detected in the historical data, the constituent was retained. All of these constituents were 
used in determining the cumulative risk values, but these constituents will be tracked in the WAC by the 
Cesium-137 concentration. If Cs-137 i s  below the WAC limit. then all of these radionuclides with very 
small concentrations will also be within their respective limits. A list of these constituents with very small 
concentrations are included in Table A-i. 
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Figure A-1. Adjusted excess lifetime cancer risk curve. 

Figure A-2. Adjusted hazard index curve. 
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Figure A-3. Adjusted MCL - beta and photon emitter m e  for thyroid and total body. 
\. 

A4 CONCLUSIONS 

Tbe allowable concentrations of constimnts in the waste soil that will be placed in the INEEL. 
CBRCLA Disposal Facility (ICDF) wwe calculated io orda to be pfuective of groundwater. There 
sskcted allowable  was^^ soil conmotrations me shown in Table A-I. The & and basii for adjustment 
n e  includcd in the table. 

Table A-2. Sclectcd allowable waste soil concmuations based on RAOs. 
I Adjusted Maximum 

Dosip Inventory Inventory to Not Exned 
CMlcUrtntion ' GiDundwstet RAOs in 1 

Constituent ( p C i i c t  - yrs Basis for Adjusted 

Ac225 rqa 5.IZE-05 5.12un Below Detection Limit 
AC221 Rad 2.04E-02 z.m+01 Below Lkuction Lirmt 
Ac228 Rad 1.52E-07 1.5zE.W Below Detcccion Limit 
AglO6 Rad O.WF+OO 1.ooE-lD Below DnMion Limit 
AglOS R d  3.693-06 No Limit Below Dcccftion Limit 
AglOBm Rad 8.00E+o2 S.wE+Os Cumulative Clroundwam 

Ag109m Rad 4 92Mp) No Lsdt Below Detection Limit 
Ag110 Rad 5.1 BE48 No Limit Below Dclmion Limt 
Agl10m Rad 5.55EM 5.55E.03 Below DclMicm Limit 
Agl1 I R d  O.COFA4M 1.OoEIO Below Detcchcm Limit 

Am241 R d  2 . 3 W  2 . 3 M  Cumulative Omundwatn 

Constituent Name . spe ( p c i i o r i q e / K g  ) Conmrtrrtion 
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Table A-2. (conhued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCilKg or E& yrs Basis for Adjusted 
Constituent Name Type m f l g )  (pCiKg or m-g) Concentration 

Am242 
Am242m 

Am243 
Am245 

Am246 
At217 
Ba136m 
Ba137m 
Ba140 
Be 10 
Bi2 10 
Bi211 
81212 

Bi2 13 
Bi214 
Bk249 

Bk250 
C 14 
Cd1W 
Cdl t3m 
Cdll5m 
Ce141 
Ce142 
Ce144 
cf249 
Ci250 
ci25 1 

Cf252 
cm24 I 
Cm242 
cm243 
Cm244 
em245 
Cm246 

Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rd 
Rad 
R d  
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 

Rid  
Rad 
Rad 

Rad 

Rad 
Rad 

4.53E-02 
4.52E-02 

3 .ME-0 1 

O.OOE+OO 

1.38E-22 
5.12E-05 
0.WE+00 
2.3 1 EN7 

O.WE+00 
I. 14E-03 
I .WE43 
1.83E-02 
5.53E-01 

O.OOE+OO 
5.42843 
2.16E-I8 
7.75E-23 
4.61E-02 
4.92E-09 
I .62E+03 
4.25E-5 1 

1.8OE-68 

O.WE+00 
1.81E+00 
4.12E-13 

2.11E-13 
9.52E-I6 
2.24E-13-17 
1.3OE-77 

5.39E- 14 
3 S5E-03 
1.80E+00 
8.02E-05 
I .798-06 

4.53E+0 I 
4.52E+01 

3.34E+02 
1.OOE-10 

1 .DoE-lO 
5.12E-02 
No Limit 
No Limit 
1.oOE-10 
1.14E-40 
1.09E+OO 

1.83Ed)l 
5.5 3 E 4 2  
1 .OOE-IO 
5.62E+OO 
1 .WE- 10 

1 .WE- 1 0 
3.00Et03 

492E-06 
I .62E+06 
1 .WE- 10 
1 .WE- 10 

No Limit 
1.81E43 
1 .WE- 10 

1 .WE- IO 
1.WE-IO 
1.oOE-IO 
f .WE- 10 
5.WEM1 
3.558+00 
I .NE43 
8.02E-02 
1.79E-03 

Below Detection Limit 
Below Detection Limit 
Cumulative Groundwater 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 
Bctow Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Cumulative Groundwater 
Below Dertction Limit 
Cumulative Groundwater 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Cumulative Groundwater 
Below Ikection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detccdon Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
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Table A-2. (continued). 

Adjusted Maximum 
Design lnventory Inventory to Not Exceed 
Concentration ' Groundwater RAOs in 1 

Constituent (pCi ig  or E+% yrs Basis fa Adjusted 
Constituent Name Type m@g) (pCdKg or m@g) Concentrat ion 

cm247 
Cm248 

cm250 

co-57 

Co-58 

CO-Bo 

Cr-5 1 

Csl32 

Cs134 

Csl35 

Csl36 

a 1 3 7  

Er I69 

Eu 150 

Eu152 
Eu154 

E d 5 5  

Ed56  

Fe-59 
Fr22 I 

Fr223 
Gd 152 

Gd153 

H 3  
Hf-181 
Ho I66m 
1129 

1131 

In1 14 

In1 14m 
In1 15 

In1 15m 
K-40 
Krs I 

R d  

Rid 

Rad 
Rad 
Rad 
Rad 

Rad 

Rad 
Rad 

Rad 

Rad 

Rad 

Rad 
Rad 

Rad 
Rad 

Rad 

Rad 

Rad 

Rad 
Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Ritd 
Rad 

Rad 
Rad 

Rad 

Rad 

Rad 

Rad 

6.39E- 13 

I .95E- 13 

5.53E-22 

3.696+00 
5.88E-14 
1.93E+05 

2.3OE-5 1 

O.OOE+OO 

1.12E+Q4 
3.5 8E+O 1 

0.00E+00 
2.44E47 

0.00E+00 

1.73E-05 

9 .68E45 

8.21E45 

1.76E+05 
O.OOE+OO 

4.5 IE-32 

5.12E-05 

2.82E-04 
2.72E- 1 1 

2.01E-08 
4.96E+04 
7.aoE-34 
2.70E-03 

1 .30E43 

O.OOE+OO 

I .89E-5 1 

1.97E-5 1 

5.78E-09 

O.OOE+OO 

1.92E43 

5.30E-06 

1.00E-10 
1.00E- 10 
1.00E-10 
3.69E+03 

1.OOE-10 
1.93E48 

1 .WE- 10 
I.OOE-10 
1.12E+07 

3.58E+04 

1 .WE- 10 
2.44EolO 
1 .WE- 10 

1.73E-02 
9.68E+08 

8.2 LE48 
1.76E+08 

1.00E-10 
1 .WE- 10 
5.12E-02 

2.82E-0 1 

1.OOE-10 
2.01E-05 
4.96E+07 
I.OOE- LO 

2.70Et00 
3. LIE43 

1.OOE-10 
No Limit 

1.00E-10 
5.78E-06 

1 .ODE- IO 

2.40E+M 
No Limit 

BeIow Detection Limit 

Below Detection Limit 

Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 
Cumulative Groundwater 
Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 

Below Dertction Limit 

Below Detection Limit 
Cumulative Groundwater 

Below Detection Limit 
Below Detection Limit 
Cumulative Groundwater 

Cumulative Groundwater 

Cumulative Groundwater 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Cumulative Groundwater 
Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Cumulative Groundwater 

Below Detection Limit 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCilKg or E+06 yrs Basis for Adjusted 
Constituent Name Type mg/KR) CpCUKg or d K g )  Concentration 

Kr85 
La138 
La140 
Mn-54 
Nb92 
Nb93m 
Nb94 
Nb95 

Nb95m 
Nd144 
Nd147 
Np235 
Np236 

Np237 

Np238 
Np239 

Np240 
Np24Qm 
Pa23 1 

Pa233 

Pa234 
Pa234m 
Pb209 
Pb210 

Pb211 
Pb212 
Pb214 

Pd107 
Pm146 

Pm147 
h 1 4 8  

Pm148m 
Po210 
Po2 1 1 

Rad 
Rad 
Rad 
Rad 

Rad 
Rad 

Rad 

Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 

Rad 
Rad 
Rad 

Rad 
Rad 

Rad 
Rnd 

Rad 
Rad 
Rad 

Rad 
Rad 

Rad 
Rad 
Rad 
Rad 

Rad 

Rad 

Rad 

Rad 

I .  16E+06 

0.00E+00 
2.65E- 102 

1.936-05 
6.35E-16 
1.35E+01 

8. ~ ~ - 0 3  

4.8OE-30 

1.84E-32 
3.27E-07 
O.OOE+OO 
6.8OE-08 
6.93E-05 
6.43E42 
2. I 8E-04 
3.34E-01 
2.79E-3 1 

2.54E-08 
6.98E-02 
4.36E41 
2.74E-03 
1.71Ei-00 
4.85E-05 

I .09EU3 

1.83E-02 
5.53E-01 

5.62E-03 
6.12E- 
5.81E+00 
3.82E45 
3.97E-56 
8.23E-55 

1.02E-03 

6.84E-07 

No Limit 
1 .WE- 10 

1.oOE-10 
l.OOE+M 

No Limit 
1 . 3 5 E 4  

No Limit 
1.OOE-10 
1 .WE- 10 
3.27E-04 
1.OOE-10 
6.8QE-05 
6.93E-02 
6.43E+05 
2.18E-01 

3.34E+02 
1.OOE-10 
No Limit 
6.98E+01 
4.36E+W 

No Limit 
I .71E+03 

4.85E-02 
1.09E+00 

I .83E+OI 
5.53E+02 
5.62Ei-W 
6.12E43 
5.8 1 EM3 
3.82ENS 
I.WE-10 
1 .ODE- 10 

1.02Ei-00 
6.84E-04 

Cumulative Groundwater 
Below Detection Limit 
BcIow Dekction Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Dcteclion Limit 
Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detecaion Limir 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Delection Limit 

Below Dnection Limit 
Cumulative Groundwater 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCi/Kg or E+M yrs Basis for Adjusted 
Constituent Name Type W g )  (pCi/Kg or mg/Kg) Concentration 

Po2 12 

Po213 

Po214 
Po215 

Po2 16 
Po2 1 8 

Pr 143 

Pr14-I 
R144m 

P336  
Pu237 

P 3 3 8  
Pu239 
P 3 4 0  

Pu241 
P 3 4 2  

Pu243 

PU244 
Pu246 

Ra222 
Ra223 

Ra224 
Ra225 
R d 2 6  

Ra228 
Rb86 

Rb87 

Rh102 
Rh 103m 

Rh106 

Rn2 I8 
Rn219 

Rn220 
Rn222 

Rad 
Rad 

Rad 
Rad 

R;rd 

Rad 
Rad 

Rad 

Rad 

Rad 

Rad 
Rad 
Rad 

Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rad 
R d  
Rad 

Rad 

Rad 

Rad 

Rad 
Rad 
Rad 

Rad 

Rad 

3.2BE-01 
4.34E-05 

5 h2E-03 
1.83E-02 

5.53E-01 
5.62E-03 

0.00E+00 
I .77E+00 

2.53E-02 

5.53E-03 
1.2 iE-55 
2.33E45 
6.66EM3 
1 SOEi-03 

6.39E+04 

2.4IE-01 
6.39E-13 

2.54E-08 
1.38E-22 

1. t7E-113 
2.03E-02 

5.53E-01 
5.12E-05 
4.74'E+02 

1 S2E-07 
0.00E+00 
1.11E-02 
2.97E-02 

2.83E-55 

1.14Ei-01 
1.26E-113 

2.03E-02 
5.53E-0 1 
6.2 I E-03 

3.28E+02 

4.34E-02 
5.62Ec00 

1.83E+01 
5.53E42 
5.62Ei-00 
1 .WE- 10 
No Limit 

2,53E+Ol 

5.53E+00 
1 .WE- 10 

2.33E-1-08 

6.66E+06 
l.jOE& 

6.39E+07 
2.41E302 

I.OOE-10 

2.54E3-05 

I .ODE- 1 0 

I .00E-10 
2.03E+O1 

5.538+02 
5.1 2E-02 
4.74E+05 
2.708+03 
I.OOE-10 
1.1 lE+o1 
2.97E+Ol 

1.OOE- 10 

No Limit 

1 .WE- 10 

2.03E+O 1 

5.53E+02 
6.21E+00 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Below Wtection Limit 
Below Detection Limit 
Below Detection Limit 

Below Detection Limit 
Below Mection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Cumulative Groundwater 
Cumulative Groundwater 

Cumulative Groundwater 
Cumulative Groundwater 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 

Below Detection Limit 
Below Deteciion Limit 

Below Detection Limit 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Wection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent ( p C i g  OT EcM yrs Basis for Adjusted 
Constituent Name Type m g / W  (pCi/Kg or m c g )  Concentration 

Ru 103 
Ru106 
Sb124 
Sb125 
Sb126 

Sb126m 

Sc-46 

se 79 

Sm146 
Sm147 

Sm148 
Sm 149 

Sm151 

Snll7m 

Snllhn 

Sn12lm 

Sn 123 

Sn 125 
Sn 126 

Sr89 

SI90 
TblM) 

Tb161 
Tc 98 

Tc 99 

Te123 

Te123m 
Te I25m 
Te127 
Te127m 

Te129 
Te 12% 

TU26 

Th227 

RXI 
Rad 

Rad 
Rad 

Rad 

Rad 

Rad 
Rad 

Rad 
Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 

Rad 

Rad 
Rad 

Rad 

Rad 
Rad 

Rad 
Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rad 

Rad 
Rird 
Rad 

2.01E-26 
1.2 1 E+01 
2.078-37 

9.27E+03 

2.06E+O 1 

1.47E+02 
2.85E-17 
1.66E42 

4.26E-07 
4.1OE-03 

1.01E-09 
5.12E-09 

3.38E+05 
0.00E+00 

1.48E-04 
2.69Ei-01 

8.42E-14 

0.00Ei-00 
1.47E+O:! 
5.99E-4 1 

2.29E+07 

3.18E-31 

O.OOE+OO 
1 . n E a  
5.76E+03 
4.52E- 12 

2.95E-20 
2.27Ei-03 

9.36E-17 
9.5OE-17 

6.75E-68 
1.07E-67 

2. BE- 1 14 

L.82E-02 

1 .OOE- 10 

1.2 1E+04 

1 .WE- 10 

9.27E+06 

2 . 0 6 E 4 4  

1.478+05 
1 .WE- 10 

1.66Ei-05 

4.26E-04 
4.10E+oO 
I .OlE-06 

5.12E-06 

3 -3 8E48 
1.OOE-IO 
I .48E-01 

2.69E+04 

I .DOE-10 
I. DOE- 1 0 

I .47E+05 
5.00Ei-02 
2.29E+10 
1 .OOE-lO 

I .DOE-10 
1.77E-01 

5.76E+Q6 
I .ME- 10 
I .ME- 10 
2.27E- 
1 .WE- 10 

1.oOE-10 

1 .WE- 10 

1.OOE-10 
1 .WE- 10 

1.82E+OI 

Below Detection Limit 

Cumulative Groundwater 

Below Detection Limit 

Cumulative Groundwater 

Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Cumulati ve Groundwater 

Below Detection Limit 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Below Detection Limit 

Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Cumulative Groundwater 

Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
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Table A-2. (continued). 
Adjusted Maximum 

Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCiKg or E+O6 yrs Basis for Adjusted 
Constituent Name Type JWKg) (pCi/Kg or mglKg) Concentration 

Th228 Rad 

Th229 Rad 

Th230 R-Jd 
Th23 1 Rad 
Th232 Rad 
Th234 Rad 

TI1207 Rad 
T1208 Rad 

TI209 Rad 

Tm170 Rad 
Tm171 Rad 

U230 Rad 
U232 Rsd 

U233 Rad 
U234 Rad 

U235 Rad 

U236 Rad 

U237 Rad 

U238 Rad 

u240 Rad 
Xe I27 Rad 

XeI29m Rad 

Xel3lm Rad 
Xe133 Rad 
Y90 Rad 

Y91 Rad 
21165 Rad 

zr93 Rad 
zr95 Rad 

1.1.1-Trichloroethane Organic 

1.1.22- Organic 
Tetrachloroethane 
1 J2-Trichloroethane Organic 
1.1-Dichlorwthane Organic 

I , I  -Dichloroethene Organic 

3.29E+O I 
5.12E-05 
1.73E+02 
t .61E+02 
1.56E+02 
1.71E+00 

1.836-02 

I .98E4l 

I .05E-06 
6.38E-23 
1.59E-09 
0.00E40 
5.35E-01 
2.56E-02 
6.03E+03 
I .  1 OE42 

2.02Ei02 
O.OOE+OO 
1.95E+03 
2.54E-08 
1 S8E-69 

O.OOE+OO 
2.69E- I 09 

O.OOE+OO 
2.29EW 

4.14B-34 
2.7OE-06 
8.57E42 

2.93E-22 

1.57E-02 
4.95E-05 

2.42E-@4 

2.34E-03 
1.48E-03 

1.60E+04 

5.1 2E-02 
1.40E+04 
1.61E+05 
1.68E+04 

1.71E+03 
No Limit 

No Limit 
No Limit 
1 .WE- 10 

I S9E-06 

1.00E-10 
S.35E42 
2.56E+Ol 

6.03Ei-06 
l.lOEi-05 
2.02E45 
1 .WE- IO 
1.95Et06 
2 S4E-05 
No Limit 

No Limit 
No Limit 
No Limit 

2.29E+ 10 
1.oOE-10 
1.00E+02 
8.57E+05 
1.00E- 10 
1 S7Ei-o 1 

4.95E-02 

2.42E-01 
2.348+00 

1.38E+00 

Cumulative Groundwater 

Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 
Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 
Below Detection Limit 

Below Deteciion Limit 
Below Detection Limit 

Befow Detection Limit 

Below Detection Limit 
Below Detection Limit 
Cumulative Groundwater 
Cumulative Groundwater 

Cumulative Groundwater 

Cumulative Groundwater 

Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 
Below Detection Limit 
Below Detection Limit 

Cumulative Groundwater 
Below Detection Limit 

Below Detection Limit 

Below Detection Limit 

Below Deiection Limit 
Design Inventory x lo00 

Design Inventory x lo00 

Design Inventory x loo0 
Design Inventory x lo00 
Design Inventory x loo0 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration Groundwater RAOs in 1 

Constituent (pCi/Kg or E& y r s  Basis for Adjusted 
Constituent Name Type m-g) (pCi/Kg or mgKg) Concentration 

I .2,4- Organic 
Tric hlorobenzene 

12-Dichlorobenzene Organic 

I .Z-Dichloroehne Organic 
12-Dichloroethene Organic 
[total) 

1.3-Dichlorobenzene Organic 
1 .dJXhlorobenzene Organic 

1 &Dioxane Organic 
2A.5-Trichlorophtnol Organic 
2,4,6-Trichloropheno\ Organic 

2.4-Dichlorophenol Oqganic 
?,4-Dimethylphtnol Organic 

2,4-Dinitrophenol Organic 
2.4-Dinitroioluene Organic 

2.6-Dinitrotoluene Organic 

2-Butanone Ofganic 

2-Chloronapbthalene Orpanic 

7-Chlorophertol Organic 
2-Hexanone Organic 
?-Methylnaphthalene Organic 

2-Methylphenol Organic 
2-Nitroaniline Organic 

2-Nirrophcnol Organic 
3,3’-Dichlorobenzidine Organic 

3-Methyl Buknal Organic 

3-Nitroanilinc Organic 

4.6-Dinicro-2- Organic 
methylphenol 
43romophenyl- Organic 
phen y let her 

4-Chloro-3- Organic 
methylphenol 

4-Chloroaniline Organic 

4-Chlorophenyt- Organic 

1.14E-02 

1.14E-02 

5.38E-06 
3.24E-04 

I .  14E-02 
4.5OE-01 

I .88E-05 
4.46E-02 
1.83E-02 

2.16E-02 

1.838-02 

5.09E-02 

1.14E-02 

2.07E-02 
2.47E-02 

1.14E-02 

1.83E-02 
2.7OE-03 
5.12E-01 
2.06E-02 
2.72E-02 

1.83E-02 
1.14E-02 

2.23E-04 
2.72E-02 

4.46E-02 

1.14E-02 

I .83E-02 

4.0SE-02 

1.14E-02 

1.14Et0 I 

1.14E+O 1 

5.3 8E-03 
3.24E-01 

1.14E+01 
4.50E+02 
i.88E-02 

4.46E+01 
1.83E+U1 

2.16EMl 

1.83E41 

S.09Ei-01 
1.14E+O 1 

2.07E+01 
2.47E+01 

I .  llE+01 

1.83E+01 
2.70E+OO 
5.1 2E+02 

2.06E+01 

1 .OlE-0 1 

1.83E+OI 

I .  14E+01 

No Limit 

1.01E-01 

4.46E+01 

No Limit 

No Limit 

4.12E41 

No Limit 

Design Inventory x IO00 

Design Inventory x loo0 

Design Inventory x loo0 
Design Invenmy x IO00 

Design Inventory x 1O00 

Design lnventory x IO00 

Design Inventory x 1000 

Design Inventory x IO00 
Design Inventory x loo0 

Design Inventory x 1O00 

Design Inventory x loo0 

Design Inventory x IO00 
Design Inventory x lo00 

Design Inventory x loo0 
Design Inventory x loo0 
Design Inventory x IO00 

Design Inventory x 1O00 

Design Inventory x IO00 

Design Inventory x IO00 

Design Inventory x io00 
Adjusted to Not Exceed 
Hazard Index 

Design Inventory x IO00 

Design Inventory x 1000 

No RAO limits 

Adjusted to Not Exceed 
Hazard Index 

Design Inventory x IO00 

No RAO limits 

No RAO limits 

Design Inventory x lo00 

No RAO limits 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration Groundwater RAOs in 1 

Constituent ( p C i g  or E+OG yrs Basis for Adjusted 
Constituent Name Type mR/Ke) (pCi/Kg or m m g )  Concentration 

phcny lether 

4-Methyl-2-Penbnone Organic 

4-methyl phenol Organic 

4-Nitroanili ne Organic 

4-Nitrophenol Organic 

Acenaphthenc Organic 
Acenaphth ylene Organic 
Acetone Organic 

Acetonitrile Organic 

Acrolein Organic 

Acrylonitrile Organic 

Anthracene Organic 

Aramitt Organic 

Aro~lor-1016 Organic 

hodor-1254 Organic 

Aroclor-I260 Organic 

A~OCIM- 1268 Organic 

Benzene Organic 
Benzidine Organic 

Benzo(a)anthracene Organic 

Bemo(a)pyrene Organic 
Benzo(b)fluoranthene Organic 

Benzo(g,h.i)peryfene Organic 
Benzo(k)fluorantkne Organic 

Benzoic acid Organic 
bis(2- Organic 
Ch1oroethoxy)methne 

bis(2- Organic 
Chloroethy1)ether 

bis(2- Organic 
Chloroisopropy1)et her 

2.96E-02 
3.86E-02 
2.72E-02 

S.16E-02 
2.02E-01 

2.07E-02 
6.2OE-01 
1 -88E-05 

9.06E-06 

9.06E-06 

3.20E-01 
1.15E-04 

7.69E-03 

I .28E-01 
7.2lE-0 I 

6.22E-02 
6.03E-0 1 

2.91E-04 

2.53E-01 
1.05E-0 1 

I .79E-01 
1.14E-02 
1.86E-02 

8.56E-03 
1.14E-02 

I .  I4E-02 

I .  14E-02 

2.96E41 

3.86Ei-01 
1 .OlE-0 1 

5.16E+O1 
2.02Ei-02 

2.07E41 
6.20E+M 
1.16E+OO 

5.47E-01 

5.83E-0 1 

3.20Ei-02 
6.7 1E+00 

7.69Ei-00 
1.28Edn 
7.2 1 E+02 

6.22EtO1 
6.03E3+02 
1.72E+O 1 

2.53E3+02 
1.05E42 
1.79EM 
1.14E+O 1 

1.86E41 

8.56E+00 
No Limit 

1.14E+01 

1.14E41 

Design Inventory x loo0 
Design lnventory x lo00 

Adjusted to Not Exceed 
Hazard Index 
Design Inventory x IO00 

Design Inventory x loo0 
Design Inventory x 1000 

Design Inventory x loo0 

Adjusted to Exceed 
Maximum Concentration 

Adjusted to Exceed 
Maximum Concentration 
Adjuted to Exceed 
Maximum Concentration 

Design Inventory x lo00 

Adjusted to Exceed 
Maximum Concentration 

Design Inventory x io00 
Design Inventory x IO00 

Design Inventory x lo00 
Design Inventory x lo00 
Design Inventory x IO00 
Adjusted to Exceed 
Maximum Concentration 
Design Inventory x lo00 
Design Inventory x lo00 

Design Inventory x loo0 

Design Inventory x IO00 

Design Inventory x loo0 

Design Inventory x loo0 

No RAO limits 

Design Inventory x lo00 

Design Inventory x loo0 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCdKg or E+06 yrs Basis for Adjusted 
Constituent Name Type W E )  (pCiiKg or m m g )  Concentration 

bis(2- Organic 
Ethylhexy1)phthalate 

B~tane.l.1.3.4- Organic 
Tetnchloro- 

Butylbenzylphthalate Organic 

Carbazole Organic 
Carbon Disulfide Organic 

Chlorobenzene Organic 
Chloroethane Organic 

Chloromethane Organic 

Organic 
Decane, 3,CDirnerhyl Organic 
Diacetone alcohol Organic 

Dibenz(a,h)anthracene Organic 

Dibenaofuran Organic 

Diethyl phthalate Organic 
Dimethyl Disulfidc Organic 

Dimethylphthalate Organic 

Di-n-butylphthalate Organic 

Di-n-octylphthalate Organic 
Eicowne Organic 

Ethyl cyanide Organic 
Elhylbenzene Organic 

Famphur Organic 

Fluoranthenc Organic 
Fluorene Organic 
Heptadecane, Organic 
2,6,10,15-Tetra 
Hexachlorobenzene Organic 

Hexachlorobutadiene Organic 
Hexachlorocyclopenta Organic 
diene 

Hexachloroethane Organic 

Indeno(l,2,3- Organic 
cd)pyrem 

1.47E-01 

7.89E-03 

6.79E-02 
3.23E-02 

4.55E-02 
6.57E-03 
3.02E-06 

353E-04 
2.65E-01 

1.61E-04 
4 . 3 2 E d  

1.14E-02 
3.24E-01 

1.14E-02 
2.96E43 

1.14E-02 
2.39E-02 

2.62E-02 
2.83E-03 

1.88E-05 
7.8 1 E-02 

5.81E-05 
7.62E-01 

1.84E-01 
3.44E-03 

1.14E-02 
2.07E-02 

1.14E-O2 

1.14E-02 

1.14E-M 

1.47E+02 

No Limit 

6.79E41 
3.23E41 
4.55E+01 

6.57Ei-00 
1.47E-01 

3.53E-O 1 

2.65E+02 
No Limit 

No Limit 

1.14E+O1 

3.24E+02 
1.14Et01 

No Limit 

l.l4E+Ol 
2.39Ei-Ul 

2.62E+01 
No Limit 
No Limit 
7.81E41 

No Limit 
7.62E+02 

1.84E+02 
No Limit 

1.14E41 
2.07E41 

1.14Ei-01 

1.14E+01 

1.14E41 

Design Inventory x loo0 

No RAO limits 

Design Inventory x lo00 

Design Inventory x 1000 

Design Inventory x 1000 

Design Inventory x IO00 

Adjusted to Exceed 
Maximum Concentration 
Design Inventory x 1000 

Design Inventory x lo00 

No RAO limits 
No RAO limits 

Design Inventory x loo0 

Design Inventory x loo0 

Design Inventory x lo00 
No RAO limits 

Design Inventory x loo0 
Design Inventory x lo00 

Design Inventory x lo00 

No RAO limits 
No RAO limits 

Design Inventory x loo0 

No RAO limits 

Design Inventory x loo0 
Design Inventory x loo0 
No RAO limits 

Design Inventory x lo00 

Design Inventory x loo0 
Design Inventory x lo00 

Design Inventory x IO00 
Design Inventory x lo00 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory lnvenlory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCi/Kg or E+M yrs Basis for Adjusted 
Constituent Name Type mflg) (pCiKg or mg/Kg) Concentration 

Isobutyl atcob01 Organic 

lsophoront Organic 

Isopropyl AlcohoU2- Organic 
propanol 

Kepont Organic 
Mesityl oxide Organic 
Methyl Acetnte Organic 
Methylene Chloride Organic 
Naphthalene Organic 

Nitrobenzene Organic 
N - N i t r d i - n -  Organic 
propylamine 

N- Organic 
Nitrosodiphenylamine 

Oct i~~ .23 ,7 -  Organic 
Trimethyl 

o-Toluenesulfonamide Organic 
Pentachlorophenol Organic 

Phenanthrene Organic 

Phenol Organic 
Phenol,2,6-Bis( I ,  I - Organic 
Dimethyl) 

pToluenesulfonamide Organic 

Pyrene Organic 

RDX Organic 

Styrene Organic 

Tetrachloroethene Organic 

Toluene Organic 

Tributylphosphare Organic 

Trichloroethene Organic 
Trinitrotoluene Organic 

UndecaneP,& Organic 
Dimethyl- 

1.88E-05 

1.14E-02 

2.12E-03 

9.92E-02 

8 A 8E-02 
4.84E-04 
8.36E-02 
4.25E-01 
1.14E-02 
1.14E-02 

1.14E-02 

1.61E-04 

5.06E-03 
S.59E-02 

1.17E+00 
7.98E-02 

4.05E-03 

5.06E-03 
2.53E-01 
O.OOE+OO 

1.03E-06 

9.64E-03 

9.82E-01 
3.64E-01 

7.2OE-02 
O.OOE+OO 

1.61E-04 

1.16E+W 

1.14E+O 1 

No Limit 

9.92ECO1 

No Limit 
4.84E-01 
8.36E+01 

4.25E+02 
1.14Ei-01 

1.14E41 

1.14E+O 1 

No Limit 

No Limil 
5.59E+01 
1.17E+03 
7.98E+OL 

No Limit 

No Limit 

2.53E+02 
1 .WE41 

6.1 1E-02 

9.648+00 

9.82E42 

No Limit 

7.20E+01 
I.IlE+O1 

No Limit 

Adjusted to Exceed 
Maximum Concentration 

Design Inventory x IO00 
No RAO limits 

Design Inventory x IO00 

No RAO limits 

Design Inventory x IO00 
Design Inventory x loo0 
Design Inventory x lo00 

Design Inventory x IO00 

Design Inventory x lo00 

Design Inventory x lo00 

No RAO limits 

No RAO limits 

Design lnventory x lo00 

Design Inventory x loo0 

Design Inventory x 10oO 

No RAO limits 

No RAO limits 
Design Inventory x 1000 

Adjusted based on 
anticipated concentrations 
Adjusted to Exceed 
Maximum Concentration 
Design Inventory x lo00 

Design Inventory x 10oO 

No RAO limits 

Design Inventory x loo0 

Adjusted based on 
anticipated concentrations 

No RAO limits 
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Table A-2. (continued). 

Adjusted Maximum 
Design Inventory Inventory to Not Exceed 
Concentration * Groundwater RAOs in 1 

Constituent (pCi/Kg or €46 yrs Basis for Adjusted 
Constituent Name Type rng/l(g) (pCi/Kg or rnp;/KR) Concentration 

Xylene (ortho) 
Xylene (total) 
AI umi num 
Antimony 

Arsenic 
Barium 
Beryllium 

Boron 

Cadmium 
Calcium 

Chloride 
Chromium 

Cobalt 

Copper 
Cyanide 

Dysprosium 

Fluoride 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Molybdenum 
Nickel 

Nitrate 
Nitrataitri te-N 
Niuite 

Phosphorus 

Potassium 
Selenium 

Silver 

Sodium 
Strontium 

Sulfate 

Organic 

Organic 

lnorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 

Inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 

Inorganic 

Inorganic 

Inorganic 
Inorganic 

Inorganic 
Inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 

Inorganic 

inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 
Inorganic 

Inorganic 

3.8 BE-03 

3.45E+00 

7 .OSE+03 

5.83E+00 
5.65E+00 
1.79Ei-02 
2.87E-01 

1.85E+02 

3.59E4-00 
2.04E+04 

1.87E+00 

4.12E+01 
6.04E+00 

2.99E41 
3.37E-01 

5.93EN1 

3.8 7 E+OO 
I .02E+04 
5.76E41 

4 .47E43  

2.07E+02 

9.45E+00 
1.02E41 

1.97E41 
3.938+00 
2.22E-0 1 

8.49E-03 

9.74E+0 1 

1.13Et03 

8.46E-0 I 
9.84E+00 

2.1 1 E 4 2  
1.8ZE+O 1 

2.05E+O 1 

3.88Ei-00 

3.45E+03 

1.6lE+05 

5.83E+03 

5.80E+01 
3 .OOE+03 

1.8OE+O I 
3.3 1 E 4 3  

3.59E+03 

No Limit 

No Limit 
4.12E+04 

1.10E42 
2.99EttM 

3 .37E42  

5.93E44 
3.87E+03 

2 .50E45 

5.76E+04 
No Limit 

4 . 9 0 E 4 3  

9.45E43 
1.02E+04 
3.SOEc02 

3 .93E43  

No Limit 

8.49E+OO 

No Limit 

No Lj mi t 
8.46E+02 

9.84E+03 

No Limit 

1.82E+04 
No Limit 

Design Inventory x 1000 

Design Inventory x IO00 

10 X Background 
Design Inventory x lo00 

10 X Background 
IO X Background 
10 X Background 

Adjusted to Not E x c d  
Hazard Index 

Design Inventory x loo0 

No RAO limits 
NO RAO limits 

Design Inventory x loo0 

10 X Background 

Dtsign Inventory x loo0 
Design Inventory x 1000 

Design Inventory x lo00 

Design Inventory x IO00 
10 X Background 

Design Inventory x lo00 

No RAO limits 

10 X Background 
Design Inventory x loo0 
Design Inventory x IO00 
10 X Background 
Design Inventory x loo0 

No RAO limils 

Design Inventory x loo0 

No RAO limits 

No R40 limits 

Design lnventory x loo0 

Design Inventory x I OOO 
No RAO limits 
Design Inventory x loo0 

No RAO limits 
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Table A-2. (continued). 
Adjusted Maximum 

Design inventory Inventory to Not Exceed 
Concentration a Groundwater RAOs in 1 

Constituent (pCiKg or E+M yrs Basis for Adjusted 
Constituent Name Type m m $  ( p c ’ i g  or mag) Concentration 

Sulfide Inorganic 7.59E+02 No Limit No RAO limits 
Terbium lnorganic S.73E+02 No Limit No RAO limits 

Thallium Inorganic 3.7OE-01 4.3OE+OO 10 X Background 

Vanadium lnorganic 2.12E+o1 4.50E+O? 10 X Background 

Ytterbium Inorganic 1.95E+02 No Limit No  RAO limits 

Zinc Inorganic 2.08E+02 2.08E+05 Design Inventory x IO00 

Zirconium Inorganic 6.92E+0 1 No Limit No RAO limits 

a. Design inventory concentrations for radionuclides were calculated using the design inventory activity for 
January 1,2002, averaged over the entire landfill volume ai B density of 15OOke/cubic m e r .  Design inventory 
concentrations for organics and inorganics were calculated using the constitutent mass from the design inventory 
averaped over the entire landfill volume at a density of 15CQkg/cubic meter. 
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Appendix B 

Recommended Maximum Waste Concentrations Based on 
Liner Corn pat i bility 
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Appendix II 

t C0mlituer-d reporled in the WEEL CEHCLA Dftpwal Facility Deslgn Inventory (EDF ER-264) 
2 Where a carsbtwmt dd not have a ipeCnc compatibility concentrabcin, the maxmum dbwable mneentralm tn 
leachate am bksed on chemlca) catqpry as shown nTaMe4-2 d the main tea 
3. The m e d  m m u m  acbwty COncenrraIm selecled for the lCDF ltner system !s baaed m a total absorbed dose ol 
I .ooO.ooO rads fa the ndrvdual radDnuclCdes and a rnammum 4 crn leachate depth 
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Table B-1. Maximum Allowable Concentration in Soil For Compatahility. 

Leachate to Maximum 
Avcragc Waste Soil concentration Maximum Allowable 
Lcachatc Design Invcntory Ratio Allowed in Leachute Concentration in  Soil 

Conccn trat i on Conccn trati on i n (c,i I/SLiquid) For Compatabi I i t y For Compatabi 1 it y 
Constituents (Ctiquid)a mg/l Soil (Cs,,il)b mdkg Ilkg (&ash& mg/l mg/kg 

ORGAN ICs 
1.1,l-l’richloroethime 
1.1.2.2-Tclrachloroethane 
1, I ,2-Trichlorocthanc 
1, I -Dichloroethane 
I ,  I -Dichlorocthene 
1.2.4-Tric hlorobenzene 
1.2-Dichlorobenzene 
1.2-Dichloroe1hanc 
1.2-Dichloroethene (total) 
1.3-Dichlorobcnzcne 
1.4-Dichlorobenzcnc 
1.4-Dioxane 
2,4,5-TrichlorophcnoI 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Ch loronapht halene 
2-Chlorophenol 
2-Hexanone 
2-Mcthylnaphthalene 
2-Mclhylphcnol 
2-Nitroi~niline 
2-Nitrophenol 

1.1645B-02 
I .2 139E-05 
8.99458-04 
8.3284E-04 
4.4863E-04 
2.4 163E-04 
7.0576E-04 
3.267SE-06 
2.8 947B-04 
1.0WOE-03 
2.5 1338-02 
1.4684E-05 
1.35098-03 
4.61 78E-03 
1.34428-03 
1.9586E-03 
5.303 1 E-02 
3.1807R-03 
7.413OE-03 
3.18998-01 

1.08 14E-03 
2.594 1 E 4 2  

1.85448-04 

9.0259E-02 
4.4781 E-03 
2.5044E-0 1 
7.2451E-03 

1. BE-02 
4.9E-05 
2.4E-04 
2.3E-03 
1.5E-03 
l.lE-02 
I. 1E-02 
5.4E-06 
3.28-04 
l.lE-02 
4.5E-01 
I .9F.-05 
4.5B-02 
I .8E-02 
2.2E-02 
I .8E-02 
5.  I E-02 
I. I E-02 
2. I E 4 2  
2.5842 
1.1E-02 
1.88-02 
2.7 E - 0 3 
5.1E-01 
2. IE-02 
2.78-02 
1.8E-02 

1.3E+00 
4.1E+00 
2.73-01 
2.8E+00 
3.3E+00 
4.7E+OI 
l.bE+Ol 
l16E+00 
l,lE+00 
l.lE+Ol 
1.8E+OL 
1.3E+00 
3.3EtOl 
4.08+00 
1.6E+01 
9.3E+00 
9.6E-0 1 
3.6E+00 
2.8E+00 
7.7E-02 
6.lE+OI 
1.7E+O 1 

5.7E+00 
4.6E40 

2.5E+00 

I .OE-0 I 

1.1E-01 

2 .OE4 I 
5.0B+1)5 
S.OE+OS 
5.OE+05 
5.OE+05 
5.OE+05 
5.OE+05 
5.OE+05 
5.OE+05 
2.OE+03 
5.OEt05 
S.OE+OS 
S.OE+05 
S.OE45 
5.OE+05 
5.OE+05 
5 I OE+05 
5,OE+O5 
5 .OEM5 
2.OE+05 
2.0E+03 
2.OE+03 
5 .OE+O5 
5.UE+05 
5.OE+05 
5.OE+OS 
5.0B+05 

2.7EM1 
2.OE+06 
I .3E+05 
I .  4E+06 
I .  6E+06 
2.4E+07 
8.1E+06 
8.2Ei-05 
5.68+05 
2.3B+04 
9.OE+OG 
6.48+05 
1.7E+07 
2.OE+00 
8.OE+06 
4.7E+OI, 
4.8EM5 
1.8E+06 
1.4E+06 
1.5E+04 
1.2E+05 
3.48+04 
5.2E+04 
2.88+06 
2.3E+06 
5.4E+04 
I .3E+O6 



Lcachatc to Maximum 
Average Wastc Soil Conccntration Maximum Allowablc 
Leachatc Design Inventory Ratio Allowcd in Lcachate Concenlrntion in Soil 

Concentration Concentrationin (CQi,/SLtquid) For Cornpatability For Cornpatability 
Constituents (CI.rnu,d)a mgfl Soil (C,,,,)b mg/kg vks (Ck iha ic )C  mgA 

3,3’-Dic hlorobcnzi di nc 5.1019E-04 I .  1 E-02 2.2E+O 1 S.OE+OS 1 . 1  E+07 
$Methyl Butanal 
3-Nitroaniline 
4,G-Dinitro-2-methyfphcnol 
4-B romophen y I -phenyl e t her 
4-Chloro-3-methyl phenol 
4-Ch I oroani 1 i ne 
4-Chlorophenyl-phenylether 
4-Methyl-2-Pentanonc 

4-Ni troaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Ant hr clccne 
Aramite 
Aroclor-lOI6 

w 
&l 4-Methylphenol 

3,36898-03 
2.5044E-01 
1.699 1 E 4 3  
2.67288-04 

1.7631E-01 
9.5508E-02 

1.4533E-03 
4.68888-03 
9.20458-03 
2.5044EO 1 

7.9944E-04 
2.W62E-02 

2-7 8 84E-04 
6.3 120E-0 1 
1.1869E-05 
5.0 103E-06 
9.1 I36E-06 
6.8926E-04 
2.9S02E-06 
4.9059E-OS 

2.2E-04 
2.7E-02 
4.SE-02 
I .  1 E-02 
1.8E-02 
4.1 E-02 
1 . 1  E-02 
3.OE-02 
3.98-02 
2.7E-02 
5.2E-02 
2.OE-01 
2.1 E-02 
6.2E-01 
1 .9E-05 
9.1 E-06 
9. IE-06 
3.2E-0 1 
1.1E-04 
7.78-03 

6.6E -02 
I .  1 E-0 1 

2.6E+OI 
4.3E+O 1 
1.9E-0 1 
2.3E-01 
7,8E+OO 
6.3E+00 
4.2E+00 

2SE+00 
2.5E+02 
7.4E+O 1 

1.6E+00 
I .8E+00 

4.6E+02 
3.9E+O 1 
1.6E+02 

l.lE-01 

9.8E-01 

9.9E-01 

5.OE+05 
5.0E+05 
5.0E+05 
2.OE+03 
5.OE+05 
5 .OE+05 
5 .OE+05 
5 .OE+05 
5 .OEM5 
5 .OE+05 
5.OE4.5 
2.OE+03 
2.OE+03 
2.OEi05 
5.OE-tOS 
2.OE+OS 
2,OE+OS 
2.OE+03 
5 .OE+05 
5 .OE+OS 

3.38+04 
5 . 4 8 4 4  
1 .SE+07 
8.5E-144 
9.68+04 
1.2E+OS 
3.9E+06 
3.2E+06 
2.1E+06 
5.4E+04 
1.3E+06 
5.1 E+O5 
1 SE45 
2.OE+05 
7.9E+05 
3.6E+OS 
2.OE+05 
9.3 EiOS 
1.9E+07 
7.8E+07 



Lcachatc to Maxi mum 
Average Waste Soil Concentration Maximum Allowahle 
Leachate Design Inventory Ratio Allowed in Lcachatc Concentration in Soil 

Concentration Conccntrationin (CSoi,/SLiquitJ For Cornpatability For Cornpatability 
Cons ti tuents (ClAiouitl)a mg/I Soil (GjoiIlb mg/kg w (CLcad1ate)C mg/l m g h  

Aroclor- 1254 8.1934E-04 1.3E-01 1.6E+02 5 .OE+05 7.8B+07 
Aroclor- 1260 
Aroclor- 1268 
Benzene 
Benzidine 
Benzo( a)an t hracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 

w Bcnzo(g,h,i)perylene 
tn Benzo( k)fluoranthene 

Benzoic acid 
bis(2-Chloroc~hoxy)inethane 
bis(2-Ch1oroethyl)ether 
bi s( 2-Chloroisopropy 1)cthct 
bis(2-Ethyl hexy1)phthalate 
Butane, 1,1,3,4-Tetrachloro- 
ButylbenzyIphthalate 
Carbazole 
Carbon Disulfide 
Chlorobenzene 
Chloroethane 
Chloromethane 

4.5 996E-03 
3.9679E-04 
2.2188E-01 
4.0608E-05 
572  1 GE-05 
7.3239E-06 
1 SG3 1 E-OS 
3.8440E-07 
3.4878E-06 
8.6965E-03 
1,424 I E-0 1 
4.0649B-03 
3.8576E-03 
3.3897E-07 
1.93598-03 
3.14648-05 

1.63308-02 
7.6794844 

3.787 1E-03 

1.9486E-06 
2.2959E-03 

7.2E-01 
62E-02 
6.OE-0 I 
2.9E-04 
2.SE-0 1 
I .OE-0 1 
I .8E-0 1 
1. I E-02 
1.9E-02 
8.6E-03 
I .  1 E-02 
1.1E-02 
I .  IE-02 
1.5E-01 
7.9E-03 
6.8E-02 
3.2E-02 
4.6E-02 
G.6E-03 
3.0E-06 
3.5 E-04 

1.6E+02 
I .6E+02 
2.7E+00 
7.2E+00 
4.4E+03 
1.4E+04 
1.1 E+04 
3.OE+04 
5.3E+03 
9.8E-O 1 

2.8E+00 
2.9E+00 
4.38+05 
4.1E+00 
2.28+03 
8SE+00 
2.8E+00 
8.6E+00 
1.5E+00 

8.OE-02 

1.5E-0 1 

S .OE+05 
5 .OE+05 
2.0E+03 
2.OE+OS 
2.OEi-03 
2.OEi-03 
2.OE+03 
5 .OE+OS 
5 .OE+OS 
5.OE+05 
2 .OE+03 
2.OE+03 
2.OE+03 
2.0E+03 
5 .OE+O5 
2.OE+OS 
5 .OE+05 
5 .OE+OS 
2,OE+03 
5 .OE+OS 
2.OE+03 

7.8E+07 
7.8E+07 
5.4E+03 
1.4E+06 
8.88+06 
2.9E+07 
2.38+07 
1.SE+10 
2,7E+09 
4.9E+OS 
1.6E+02 
5.6B+03 
5.9E+03 
8.7E+08 
2.OE+06 
4.38+08 
4.3E+06 
1.4E+06 
1.7E+04 
7.7E+05 
3.1 E+02 



Leachatc to Maximum 
Average Waste Soil Concentration Maximum Allowable 
kachate Design Inventory Ratio Allowed in Leachate Concentration in Soil 

Concentration Concentrationin (CSoi&iquid For Cornpatability For Cornpatability 

Decane, 3,CDirnethyl 
Diaoetone alcohol 
Dibenz(n,h)anthracene 
Di bcnzofuran 
Diethyl pht halate 
Dimethyl Disulfide 
Dimcthylpht ha1 ate 
Di-n-butylphthalate 
Di-n-oclylphthalate 
Eicosanc 
Ethyl cyanide 
Ethylbenzene 
Famphur 
Fluoranthenc 
FI uorenc 
Heptadecune, 2,6,10,15-Tetra 
Hexachlorobenzcnc 
Hexachlorobutadiene 
He xachl orocyclopentadi ene 
Hexachloroethane 
Indeno( 1,2,B-cd)pyrene 

2.43 54s-03 
6.8362E-01 
4.0472E-07 
1.041 1 E-03 
9.24748-04 
4.46498-02 
3.06028-03 
2,34358-05 
1.0692E-08 
2 I 9500E-03 
2.83738-04 
8.8938E-03 
3.6881E-06 
5 .O608E-04 
3.5464E-04 
5. I892E-02 
4.7695E-05 
1.3242s-05 
1.6242846 
1.73988-04 
8.1993E-08 

1.6E-04 
4.3E4H) 
1.1E-02 
3.2E-0 1 
1 . 1  E-02 
3.0E-03 
l.lE-02 
2.4Eo2 

2.88-03 
1 -9E-05 

5.88435 

2.6E-02 

7.88-02 

7.6E-01 
1.8E-01 
3.4E-03 
I .  I E-02 
2.1 E-02 
I. I E-02 
1 . 1  E-02 
1. I E-02 

6.6E-02 
6.3E+00 
2.8E.tO4 
3.1 E+02 
1.2E+0 1 
6,6842 
3.7E+00 
1 .OEM3 
2.58+06 
9.6E-01 
6.6E-02 
8,8E+00 
I .6E+O 1 
I .SE+03 
5.2E+02 

2.4E+02 
1.6E+03 
7.0E+03 
6.5E.cOI 
1.4€+05 

6.6E-02 

5.0E+0S 
S.OE+OS 
2.OE+03 
5.OE-45 
I .OE+OS 
5.OEi-05 
1 .OE+05 
1 .OEM5 
S.OE45 
5.0E+05 
S.OE+05 
2.OE+03 
5.OE+05 
2.OE43 
2.0E+03 
5 .OE+OS 
2.OE+03 
2.OE+03 
2.OE+03 
2.OE+03 
2.0E+03 

3.38+(’)4 
3,2E+06 
5.6E+07 
I .6E+08 
I .2E+06 
3.3E+04 
3.7E+05 
1 .OE+08 
I .2E+12 
4,8E+OS 
3.3E+04 
1.8E+04 
7.9E.06 
3.0E+06 
1 .OE+06 
3.3E+04 
4.8E+05 
3.1 E+06 
1.4E+07 
1.3E+05 
2.88+08 



Leachate to Maximum 
Average Wastc Soil Concentration Maximum Allowable 
Leachate Design Inventory Ratio Allowed in Lcachatc Conccntration in Soil 

Concentration Concentrationin (CSoi l /SLqud For Compatability For Compatnbili ty 
Constituents (C, mg/l Soil (C,,,,)b mgkg lplcg (CLcachatc)C mgA mdkg 

S.OE+05 5.7E+OS Isobutyl alcohol 1.6376E-05 I .BE-OS l.lE+OO 
lsophorone 5.7423E-03 1.IE-02 2.OEt00 2.OE+03 4.OE+03 
Isopropyl Alcohol/2-propanoI 2.1SU4E-03 2.1 E43 9.UE-01 S.OE+OS 4.9E+05 
Keponc 1. I625E-04 9.9E-02 8.5E+02 5.OE-1-05 4.3 E+08 
Mesityl oxide 1.3410E-02 8. SE-02 6.3E+00 5.OE.tO5 3.2E+06 
Methyl Acetate 6.74788-03 4.8E-04 7.2E-02 S.OE+OS 3.68+04 

Methylene Chloride 
Naphthalcnc W 

00 Nitrobenzene 
N-Ni lroso-di-n -propyl ami ne 
N -Nitrosdiphenyl ami ne 
Octane,2,3,7-Trimethyl 
o-To1 uenes ul fonanii de 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phenol,2,6-Bis( 1,l-Dimethyl) 
p-Toluenesulfonamide 
Pyrene 
RDX 
S tyrcnc 

6.14828-02 
5.25 568-03 
4.44948-03 
8.3201 E-03 
2.17 15E-04 
2.43 548-03 
7.63 1 1E-02 
4.85 12E-03 

3.7775842 
4.3406E-04 
7.63 1 1 E42 
4.549 1 E 4 4  
0.0000E+00 
3.0608E-08 

8 . 7 i m ~ m  

8.4862 
4.3861 
1.1E-02 
1 . 1  E-02 
1 .  IE-02 
1.6E-04 
5. I E-03 
5.6E-02 
1,2E+OO 
8.OE-02 
4.OE-03 
5.1 E-03 
2.5E-0 I 
O.OE+OO 
1 .OE-06 

1.4E+00 
8.1 E+O I 
2.6E+00 
1.4E+00 
5.2E+01 
6.GE-02 
6.68-02 
1.2E41 
1.3E+02 
2.1 E+OO 
9.3E+00 

5.6E+02 
Not in inventory 

3.4E+O 1 

G.6E-02 

2.OE+O 1 
2.OE+03 
1 .OE+05 
1 .OE+OS 
1 .OE+OS 
5.OE-tO5 
S.OE+OS 
1.OE+05 
2.OE+03 
I .OE+05 
5.OE+05 
5,OE+OS 
2,OE+03 
5.OE+03 
2,OE+03 

2.7Et01 
1.6E+05 
2.68+05 
I .4E+OS 
5.2E+O6 
3.38+04 
3.3E-tO4 
I .2E+06 
2.7EtOS 
2.1 E45 
4,7B+06 
3.3Ei-04 
l.lE+OG 

Not in invcntory 
6.7E+04 



Leachate to Maximum 
Average Waste Soil Concentration Maximum Allowable 
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil 

Concentration Concentrationin (CSdSLiquid) For Cornpatability For Cornpatability 
Constituents (Ctiquid)a mg/l Soil (CsoiI)b mg/kg Ykg ( Clxiuhidc mdl  mi& 

1.4E+O2 Tetruc hloroet hene 1.397 1 E-03 9.6E-03 6.9E+00 2.OE+01 
Toluene 
Tributyfphosphatc 
Trichloroethene 
Trinitrotoluene 
Undecane,4.6-Di~tliyl- 
Xylene (ortho) 
Xylene (total) 
INORCANICS 

W Aluminurn 
;o Antimony 

Arsenic 
Barium 
Reryllium 
Boron 
Cadini urn 
Calcium 
Chloride 
Chromi u in 
Cobalt 
Copper 
Cynnidc 

I .4969E-0 1 
8 I 3 32 1 E-O I 
2.4672E-02 

0.ooo(1E+O 
2.4354B-03 
4.4125844 
3.9255841 

2.83O2E-M 1 

1.8E+00 
3.GE+00 

3.6E+01 

4.OE+03 
2.8E+Ol 
1.4E+00 

1.5E+00 
3.8E+OO 

1.16458-01 

1.1E-03 

5.9E-0 1 

6OE-0 I 

9.8E-01 
3.6E-0 1 
7.2E-02 
O.0EMO 
1 .GE-04 
3.9E-03 
3.5E+00 

7.1E+O3 
5,8E+00 
5.7EM0 
1.8E.tO2 

1 .8E+02 
3.6E+00 
2.0E+04 
1.9E+00 
4.1 E+O 1 
G.OE+OO 
3 .OE+O 1 

2.9E-O 1 

3.4E-0 1 

6.6E+00 

2.9E-tOO 
Not in inventory 

G.6E-02 
8.8Ei-00 
8.8E+00 

4.4E-01 

2.58+02 
5 .OE+O I 
3.1E+00 
5 .OE+O I 
2.5E+O2 
5.1E+W 
6.1E+O 
5.1E+00 

3.OE+O1 
1 .OE+O1 
2.OEi4 1 

6-68-02 

8.8E-02 

5.OE+05 
l.lEi-03 
5.OEi05 
5.0E45 
5.OE43 
5.OE+05 
5 .OE+05 

5 .OE+05 
5 .OE+05 
5 .OE+05 
5 .OE+05 
5 .OE+05 
5 .OE+O5 
5 .OE+05 
5.OE+05 
5 .OE+05 
5.OE+05 
5.OEM5 
5.OE-t05 
%OEM5 

3.3E+06 
4.8E+O2 
1.5E+OG 

Not in inventory 
3.3€+02 
4 . 4 E M  
4.48- 

1.3E+08 
2.5E+07 
L.5E+06 
2.5847 
I .3E+O8 
2.5B+06 
3.OE+06 
2.5E+M 
3.3E+O4 
1.5E+07 
5 .OE+06 
I .OE+O7 
4.4E+04 



Maxi mum Leachate to 
Avcragc Waste Soil Concentration Maximum AIlowable 
Lcachatc Dcsign lnvcntory Ratio Allowed in Leachritc Conccntration in Soil 

Concentration Concentrationin (Csoit/Stiquicd For Cornpatability For Compatability 
Constitucn ts ( C L i q u i d h  mg/l Soil (Csdb mgQ l m  (CLcoct,a,c)C mg/l mg/kg 

1.2E+08 Dysprosium 2.5E-01 5.9E+01 2.4E+02 5 .OE+05 
Fluoride 5.8E+O 1 3.9E+00 6.6E-02 5 .OE+O5 3.3E+04 

I I I E+O8 Iron 4.7E+O 1 1, UE+04 2.2E+02 5 .OE+OS 
Lead 5.8E-01 5.8E+01 1 .OE+02 5.0E+05 5 .OE+07 
Magnesium 8.8E+02 4.5E+Q3 5.1E+00 %OEM5 2.5E+M 
Manganese 4.1E+00 2.1E+02 5.OE-tO I 5.OE+05 2.5E+07 
Mercury 9.4E-02 9.4E+Q0 I .OE+02 5.OEi45 5 .OE+07 
Moly bden um 1 .OE+OO 1 .OE+O I I .OEM 1 5.OEi-05 5.0E-tOG 
Nickel 2.OE-01 2.OE+O 1 1 .OE+O2 5.0Ei-05 5.0EW7 

W Nitrate 5.9E+O 1 3.9E+00 6 I 6E-02 5.OE+05 3.38+04 
c1 Nitrate/Nitritc-N 3.3E+00 2.2E-0 1 6.6E-02 5.OEW5 3.3E.t.04 

Nitrite 1.3E-01 8.58-03 6.6E-02 5 .OEM5 3.3E4.Q 
5 .OE+OS 2.5E+OG Phosphorus I .9E+O 1 9.7Ei-01 5.1E+00 

Potassium 7.5E+O I 1.1EiQ3 1.5E+01 5 .OE+O5 7.58+06 
Selenium 2.1E-01 8 SE-01 4.1 E+OO 5.OE+05 2.OE+06 
Silver 1 . 1  E-01 9.8E+OO 9.OEiO1 5.OE+05 4.5E+07 
Sodium 2.8E+OO 2.1 E+02 7.6EM1 5.OE+05 3.8E+07 
Strontium 1 .5E+00 1,8E+O1 I .2E+O1 5.0E+05 &OEM6 
Sulfate 3.1E+02 2,1E+Ol 6 .6842  5 .OE+05 3 . 3 E W  
Sulfide 1 .  I E+04 7.GE+02 6.6E-02 5 .QE+05 3.38+04 

1.2EM8 Terbium 2.4E-tOQ 5.78+02 2.48+02 5 .OE+05 
Thallium 3.7E-03 3.7E-01 1 .OE+02 5 .OE+05 5 .0E47  
Vanadium 3,5E+OO 2.lENI 6.1E+00 5 .OE+O5 3.0E+06 
Ytterbium 8.1E-01 2.OE+02 2.4E+02 5.OE+05 1.2E+O8 
Zinc 1.3E+OI 2.1 E+02 1 .GE+Ol 5 .QE+05 8.OE+06 
Zirconium I I 1 508E-O I 6,9E+O 1 6.OEi-02 5 .OEM5 3.OE+08 

0 



W 
w 
c 

Maximum Leachate to 

Average Wastc Soil Concentration Maximum Allowable 
Leachate Design Inventory Ratio Allowed in Leachate Conccntration in Soil 

Conccntration Concentration Soil (CSoi&,iquid) For Cornpatihilily For Compatibility d 
Constituents (CIAtlurd)a pCi/l (CsqilIh pCi/kg % (c[ .mchare)C pCi/l pCi/kg 

RADIONUCLIDES 
Ac225 
Ac227 
Ac228 
Ag IO6 
Ag108 
Agl08m 
Ag 109m 
Agl IO 
Agl10m 
A g l l  I 
Am24 1 
Am242 
Am242m 
Am243 
Am245 
Am246 
At217 
Ba136m 
Ba137m 
Ba140 
Be 10 
Bi210 
Bi211 
Bi212 
Bi213 
Bi214 
Bk249 

I .2254E-22 
5.00268- 16 
9.43 12E-27 
0.0000E+00 
3.4865E-27 
3.2648E- IO 
I .3042B-30 
8.G089E-30 
I .2722B-2 I 
0.0000E+00 
2.0154E-08 
1.0293E-20 
1.3207E- 14 
4.92098- 12 

O.OOOOE+OO 
1.2965E-42 
3.3 139B-26 
0.0000E+00 

0.0000E+00 
5.3572E-14 

1.9429E- 1 3 
5.4959E-21 
2.7459E-23 
2.3593E-20 
0.0000E+00 
7.949 I E-23 
3.7647E-3 5 

5 I 1 E-05 
2.OE-02 
I .5E-07 

O.OE+OO 

8.OE+Q2 

5.2E08 

O.OE+OO 
2.48+04 

3.7E-Oh 

4.98-09 

5 I 5E-06 

4.5E-02 
4.5E-02 
3.3E-0 1 
O.OE+OO 
1.4E-22 
5.1E-05 
O.OE+OO 
2.38+07 
O.OE+OO 
1. I E-03 
1. IE-03 
I .8E-a2 
5SE-01 
O.OE+OO 
5.GE-03 
2.2E- 18 

4.2E+ 17 
4.1E+13 
1.6E+19 

Not in Leachate 
I .  IE+2 1 
2.4E+12 
3.8€+2 1 
6.0E+2 1 
4,4E+ 15 

Not in Leachate 
1.2E+12 
4.4E+18 
3.4E+12 
6,8E+10 

Not in Leachate 
1.1E+20 
1.5E+2 1 

Not in kachatc 
4.3E+20 

Not in Leachate 
5.YE+09 
2.0E+ 17 
6.7E+20 
2.3E+19 

Not in Ixachate 
7.1E+ 1 9 
5.7E+ 16 

2.2E+07 
1.6E.eO9 
9.4E+07 

Not in lxachate 
?.OEM8 
7,8E+07 
I SE+09 
1 I 1E+08 
4.6847 

Not in Leuchiite 
2.3E+07 
6.7E+08 
1.9E+W 
2.4E+07 

Not in Leachate 
1 .OE+O8 
I .8E+07 

Not in Leachate 
1.9Ei-08 

Not in Lcuchatc 
C,.3E+OS 
3.3E+08 
1.9E+07 
4.5E+07 

Not  in Leachate 
5.98+07 
3.9E+09 

9,2E+24 
6,6E+22 
1.5E+27 

Not in Lcachatc 
2.1E+29 
I .9E+20 
5.5E+30 
6.3E+29 
2.0E+23 

Not in Leachate 
2.7E+ 19 
2.98+27 
6.78+21 
l.bE+lX 

Not in Leachate 
I .  1 E+28 
2.88+28 

Not in Leachate 
8.38+28 

Not in Leachate 
3.7E+18 
6.5E+25 
1.3E+28 
1.1E+27 

No1 in l a c h a t e  
4.2E+27 
2.28+26 



W 
c 
h) 

Leachate to Maximum 
Avcragc Waste Soil Concentration Maximum Allowable 
Lcachtltc Design Tnvcntory Ratio Allowed in Leachate Concentration in Sail 

Concentration Concentration Soil ( C S d S t i q u i d )  For Compatibility For Compatibility d 

C 14 
Cd109 
Cdll3m 
CdllSm 
C e f 4 l  
Ce142 
Ce 144 
c n 4 9  
Cf250 
Cf25 I 
Cf252 
Cm24 1 
Cm242 
Cm243 
Cmn244 
cm245 
Cm24G 
cm247 
Cm248 
Cm250 

2.0391E- 12 
4.6671E-23 
8.041 IE-IO 
1.7276B-66 
7.91 35E-86 
0.0000Et00 
1.198 1 E- 16 
1.94G7E-25 
2.6202E-27 
1.169 I E-27 
2.181 IE-32 
1.2267E-95 
3.2300E-3 I 
1.4421E-17 
4.2430E- 15 
l.I668B-16 
I .4542E- 18 
1.7209E-2 I 
1.1478E-23 
9.3665E-34 

4.68-02 
4.9E-09 
I .BE+03 
4 .355  I 
I .8E-68 

O.OE+OO 
1.8E+00 
4.lE-13 
2.1E-13 
9.5E- 16 
2.2E- 17 
1.3E-77 
5.4B-14 
3.GE-03 
1.8E+Oo 
8.OE-05 
1.8E-06 
6.4E-13 
2.OE- 13 
5.5E-22 

2.3E+ 10 
1.1 E+ 14 
2.OR+ I2 
2SE+ IS 
2.3E+I7 

Not in Idexhate 
1.SE+16 
2.1E+12 
8.OE+ 13 
S.IE+ll 
l.OE+IS 
l.lE+18 
1.7E+ I7 
2.58+14 
4.3E+14 
6.9E+1 I 
1.2E+12 
3.7E+08 
1.7E+ 10 
5.9E+ll  

2.6B+09 
6.5E+09 
6.9E+08 
2.OE+08 
5.28+08 

Not in 1.achate 
I . lE+W 
2.1 E+07 
2.1E+07 
2.2E+07 
1.2E+ 10 
7 .S E+08 
2.1 E+07 
2.1 E+07 
2,2E+07 
2.3E+07 
2.4E+07 
2.4E+07 
2.7 E+07 
9. X E+07 

5.8E+19 
6.98+23 
1.4E+21 
S.OE+23 
1.2E+26 

Not in Leachate 
1.78+25 
4.4E+I9 
1.7E+2 1 
I .BE+ I9 
1.3Et2S 
7.98+26 
3.5 E+24 
5.2E+21 
9,4E+2 1 
I .6E+ 19 
2.9E+ 19 
9.OE+ 15 
4.7E+I7 
5.8E+ 19 



w 
c 
w 

Maxi mum Leachate to 
Average Waste Soil Concentration Maximum Allowable 
Leiichate Design lnventory Ratio Allowed in Leachate Concentration in Soil 

For Compat ib i 1 i ty d Concentration Concentration Soi 1 (Csoil/S tiquicj) For Compati hi I i t y 
Cons titucnts (Cl.ink,id)a pCi/l (Csoil)b pCi/kg 1 4 2  (Ckachedc  pCi/l pCikg 

CO-57 4.4057E- I5 3.7E+W 8.38+14 8.9fii-W 7.4E+23 
co-58 
co-60 
Cr-5 1 
Csl32 
Csl34 
Cs135 
0 1 3 6  
Csl37 
Erl69 
Eu I50 
Eu 152 
Eu I54 
Eu 155 
Eu156 
Fe-59 
Fr22 1 
Fr223 
Gd152 
Gd153 
H 3  

I .  18018-29 
7.55358-03 
5.17388-68 
O.oOOOEJ-00 
3.76428-12 
6.2 106E-U8 
0.0(K)OE+00 
4.7432847 
O.OOOOE+oU 
l.9164E-24 
1.1185E-08 
5.40 18E-09 

O.OOOOE+OO 
2.58 13E-49 

4.76868-1 0 

3.6 IWE-26 
9.1285E-25 
5.19428- 12 
2.2887E-24 
5.40728-08 

5.9E- 14 
1.9E+O5 

O.OE+OO 
1.1E+04 
3.6E+Ol 
O.OE+OO 
2.48+07 
O.OE+OO 

9.7E+05 
8.28+05 
1.8E+05 
O.OE+OO 

2.3E-51 

I .7E-05 

4.58-32 
5.18-05 
2.88-04 
2.7E- 1 1 
2.OE-08 
5 .OE+04 

5.0E+15 
2.6E+ 13 
4.5E+16 

Not in Leachate 
3.0E+15 
5.8E+08 

Not in Leachate 
5.2E+13 

Not in Leachate 
9.OE+ I8  
8.7E+13 
1.5E+14 
3.7E+14 

Not in Leachate 
1.7E+17 
1.4E+2 1 
3. I E+20 
5.2E+OI) 
8.8E+15 
9.2E+11 

1.3E+08 
4.9E+07 
3.5EM9 

Not in Leachtilc 
7.4E+O7 
2.3E+09 

Not in Leachate 
7.5E+O8 

Not in Leachate 
4.4E+O8 
1 .0E+O8 
8.4E+07 
1 .OE+Q9 

Not in Leachate 
1).8E+07 
2.OE47 
2.9E+08 
5.9E+07 
8.4E+08 
2.2E+ 10 

6.5E+23 
1.3E+21 
1.6E+26 

Not in Lachute 
2.28+23 
1.3E+ 18 

Not in Leachate 
3.98+22 

Not in Leachah 
4,0E+27 
8.7E+21 
1.3E+22 
3.9B+23 

Not in b c h a t c  
1.7E+25 
2.8€+28 
9.1 E+28 
3.1 E+08 
7.4E+24 
2.1E+22 



Leuchute to Maximum 
Average Waste Soil Concentration Maximum Allowrrblc 
Leachate Design Inventory Ratio Allowed in Leachate Concentralion in Soil 

Conccntration Conccntration Soil (CsdSLiquid For Compatibility For Compatibility d 
Cons ti tuen ts (Ctiuu,d)a pCiA (CsoiJb pCi/kg Vkg (CtrnchndC pCi/l pCi/kg 

Hf-181 6.37988-5 I 7.88-34 1.2E+ I 7 I .7E+08 2. I E+25 
Ho I66m 
1129 
1131 
In1 14 
In1 14m 
In1 15 
InI15m 
K-40 

W Kr8le 
Kr85c 
La138 
La 140 
Mn-54 
Nb92 
Nb93m 
Nb94 
Nb95 
Nb95m 
Nd 144 
Nd147 

9.5753E-22 
1. I08OE-0 1 

0.0000E+OO 
2.19328-73 
1.37438-68 
2.42G3E-08 

O.OOOE+IK) 
3.8191E-02 

O.OOOOE+OO 
0.0000E+00 
0.0000EtW 
2.4808E- 12 1 
5.6208E-2 1 
6.0265E-23 
3.3422E- 13 
4.7008E-I 3 
7.676 1 E-47 
3.01548-50 
1.14WE-06 

0.0000E+00 

2.7843 
1.3E+03 
O.OE+OO 
1 .OE-5 1 
2.08-5 1 
5.8E-09 
O.OE+OO 
1. !lE+03 
5.3E-06 
1 ,2B+U6 
O.OE+C)O 
2.6E- 102 

1 .BE45 

1.4E+O I 
6.3E-16 

8.8B-03 
4.8E-BO 
1.8E-32 
3.38-07 
O.OE+OO 

2.8E+ I8 
1.2E+04 

Not in Leachate 
8.6E+2 1 
1.4E+ 17 

Not in Leachate 
l.lE+05 

Not in Lachate 
Not in Leachate 
Not in Leachate 

I .  1E+ 19 
3.4E+ 15 
1.1 E+07 
4.0E+ I3 
1.9E+ IO 
&3E+ I6 
6.1Et 17 

Not in Leachate 

2.4E-0 1 

2.8E-01 

7.3E+07 
I .GE+OI) 

Not in Leachate 
1.6E+08 
5.3 E+08 
8.48+08 

Not in kachatc 
2.lEt08 

Not in Leachate 
Not in Lcachate 
Not in Leachate 

4.5E+07 
1.5E+O8 
8.58+07 
4.2E+09 
7.4E+07 
1 .GE+08 
5.2E48 
6.7E47 

Not in Leachate 

2.lE+26 
1.9Et13 

Not in hachatc 
I .4E+30 
7.78+25 
2.0E+08 

Not in Leachate 
2.2E+ 13 

Not in Leachate 
Not in Leachate 
Not in Leachate 

4.8E+26 
5.2E+23 
8.9E+14 
I .7E+23 
1.4E+18 
3.9E+24 
3.2E+26 
1.9E+O7 

Not in Leachate 



W 
c 
VI 

Leachate to Maximum 
Average Waste Soil Conccntration Maximum Allowable 
Leachate Design Inventory Ratio Aflowed in Leachate Concentration in Soil 

Conccntration Conccntration Soil (CSoidsLiquid) For Compatibility For Compatibility d 
Cons ti tuen ts (CtiaLiidb pcfl  ( C d b  pCikg fig (CL*?ac.hr,r)C pCiA pCi/kg 

l.lE+24 1.3E+10 Np235 7.9572E-22 6.8E-08 8.5Et 13 
Np236 
Np237 
Np238 
Np239 
Np240 
Np240m 
Pa23 1 
Pa233 
Pa234 
Pa234m 
l’b209 
Pb2 10 
Pb211 
Pb2 12 
Pb214 
Pd 107 
Prn 146 
Pm147 
Pm148 
Pm148m 

6.5219E-13 
1.13038-04 
6.53248-2 1 
1.1189E-17 
1.7962E-29 
I ,859 1 E-27 
2.6870E-12 
2.38458-1 6 
1.5587E-22 
2.8344E-22 
6.54398-24 
1.143 1E-I 6 
4.632 1E-22 
2.476 IE- I9 
1.0705E-22 
2.1579847 
2.5O92E- 1 4 
4.53 I4E- IO 
6.29 1 7E-74 
1.0045E-71 

6.9E-05 
6.46+1)2 
2.2E-04 
3.3E-01 
2.8E-11 
2 I 5E-08 
7.OE-02 
4.4E+O 1 

1.7Ei00 
2.7E-03 

4.88-05 
1.1 E-03 
1 .BE-02 
5.5E-01 
5.6E-03 
6.1 E+OO 
5.8E+OO 
3.8E+05 
4.OE-56 
8.2E-55 

l.lE+08 
5.7E+06 
3.3E+L6 
3.OE+16 
1.6E+18 
1.4E+ 19 
2.6E+IQ 
i.8E+17 
I .8E+ 19 
6 .0E+2 I 
7.4E+ 18 
9.6E.c 12 
4.OE+ 19 
2.2E+ 18 
5.2E+ 19 
2.88+07 
2.3E+14 
8.4E+I4 
6.3Ei- I7 
8.2E+16 

3.7EM8 
2 . 0 7  
1.6E48 
3.1E+O8 
8.OE+07 
1.3E+08 
2.3847 
3.1E+O8 
5.28+07 
I .5E+08 
6 . 5 E 4 8  
3.3E+09 
2,5E+OS 
4.OE+O8 
2.4E+08 
3.98+09 
1.5E+O8 
2.1E+09 
9.88+07 
5.9E307 

4.OE+ 1 G 
I .5E+14 
5.38+24 
9.2E+24 
I .2E+26 
I .88+27 
G.IE+17 
5.7E+25 
9.1E+26 
9.3E+29 
4.88+27 
3. I E+22 
1 .OE+28 
8.9E+26 
1.2B+28 
I .  1E+17 
3.5E+22 
1.7E+24 
6.2E+25 
4.98+24 



Leachate to M itx imum 
Average Waste Soil Concentration Maximum Allowable 
Leachate Design Inventory Ratio Allowed in Lcachatc Concentration in Soil 

Concentration Concentration Soil (CSoidSLiquid For Compatibility For Compatibility d 
Constituents (CLIQU& pCi/l (Cs,iJb pCi/kg Ib ( C L r x h o d C  pCill pCi/kg 

2.2E+23 Po210 l.1168E-19 I .OE-03 9.1E+15 2.4E+07 
Po21 1 
Po2 12 
Po2 13 
Po214 
Po2 15 
Po216 
Po2 I8 
Pr I43 
Pr I44 

Pu236 
Pu237 
Pu238 
Pu239 
Pu240 
Pu24 1 
Pu242 
Pu243 
Pu244 
Pu246 

W 

m Pr144m 
w 

2.7502E-30 
7.8312E-31 
1.4337E-33 
7.2803 E-30 
2.58658-28 
6.6 1288-25 
8.27GlE-24 
0.0000Ei40 
6.107 1 E-2 1 
3.6345E-23 
2.lW9E-17 
4.4568E-72 
9.16948-08 
7.657 1 E-07 
4.6958E-08 
3.16158-09 
4.3705E- 10 
1 N969E-3 1 
I .0228E-14 
I .2669E-39 

6.8E-07 
3.3E-0 1 
4.3805 
5 .bE-03 
I .8E-02 
5.5E-01 
5.6E-03 
O.OE+OO 
1,8E+00 
2.5842 
5 SE-03 
1.28-55 
2.38+05 
6,7E+03 
1.5E+03 
G.4E+W 
2.4E-0 I 
6.4E- 13 
2.5E-08 
1-48-22 

2.58+23 
4.28+29 
3.08+28 
7.78-t-26 
7.18+25 
8.48+23 
6.8E+20 

Not in  Leachale 
2.9E+20 
7.0E+2O 
2.GE+14 
2.7E+16 
2.58+12 
8.7E49 
3.2E+ 10 
2.OE+ 13 
5.5E+08 
5.8E+18 
2.5E+06 
l.lE+17 

1.7EM7 
1 S E 4 7  
ISEM7 
1.7E47 
I .7E+07 
I .9E+07 
2. I8+07 

Not in Leachate 
1 .OE+08 
l.IE+lO 
2.2E+07 
2. I E M  
2.3847 
2.5E+07 
2.58+07 
2.4E+ 10 
2.6E+07 
6.6E+08 
2.8E+07 
8.3E+Q8 

4.3E+30 
6.1E+3G 
4.6E+35 
1.3E+34 
1.2E+33 
1.6E+3 1 
1.4E+28 

Not in Leachale 
2.9Ec28 
7.5E+30 
5.8E+21 
5.6E+25 
5.9E+ 1 I) 
2,2E+17 
7.9E+ L 7 
4.98+23 
1.4E+16 
3.88+27 
69E+ 13 
9.08+25 



Leachate to Maximum 
Avcragc Waste Soil Concentration Maximum Allowablc 
Leachate Design Inventory Ratio Allowed in Leachatc Concentration in Soil 

Concentration Conccntration Soil (CSoidSLiqurd) For Compatibility For Compatibility d 
Cons ti tuents (CLiauid)a pCi/l (Csoi,)b pCi/kg Vks (C , J&C pCi/l pCQkg 

Ra222 5.4610E-135 I.2E-I 13 2.1E+21 2.OEtO7 4,2E+28 
Ra223 
Ra224 
Ra225 
Ra226 
Ra228 
RbSG 
Rb87 
RhlO2 
Rhl03m 
RhlW 
Rn2 18 
Rn2 I9 
Rn22Q 
Rn222 
Ru 103 
KulW 
Sb124 
Sb 125 
Sb126 
S b 126m 

2.463584 9 
2.16838- 18 
8.15766-22 
4.7G99E-09 
2.6232E-2 1 

O.oOOOE+OO 
2.31 15E-06 
I .3562E- 16 
I .04 14E-74 
3.83 11E-21 

8.8751E-135 
1.62208-2 1 
6.244 I E- I 9 
4.2OO3E- 17 
7.0663E-43 
8.2725E- 15 
I S O  128-53 
4.9644E- 1 1 
3.0774E- 16 
2.3390E-18 

2.OE-02 
5SE-01 
5.1 E-05 
4.7E+02 
I SE-07 

O.OE+OO 
1. I E42  
3 .OE-02 
2.8E-55 
1.1E41 
1.3E-113 
2.0E-02 
5.5E-01 
6.2E-03 
2.0E-26 
1.2E41 
2, I E-37 
9.3E43 
2.1E+01 
1.5E+02 

8.2E+I6 
2.6E+ 17 
GJE+ 16 
9.9E+ 10 
5.8E+I3 

Not in Leachate 
4.8E+03 
2.2E+14 
2.7E+ 19 
3.OE+2 1 
I .4E+2 1 
1.2E+19 
8.9E+ I 7 
1.5€+14 
2.8E+ 1 G 
1.5E+15 
1.4E+ I G 
1.9E+ 14 
6.7E+16 
6 3 E +  19 

2.2E307 
2.2E+07 
l.lE+(W 
2,7E+07 
1. IE-elO 

Not in Leachate 
1 .6E+09 
1,6E+09 
3.3E+09 
7.9E+07 
1.8E+07 
1.9E+07 
2.0E+07 
2.3847 
2.3E48 
3.2ENc) 
5.7EM7 
2.4E48 
4.28+07 
5.9B+07 

1.8B+24 
5.78+24 
6.7E+25 
2.7E+ 18 
6.4E+23 

Not in Leachate 
7.88+12 
3.5E+23 
8.9E+28 
2.3E+29 
2.5E+28 
2.3E+26 
1.8E+25 
3.4E+2 I 
6.68+24 
4.8E+24 
7.98+23 
4.58+22 
2.8E+24 
3.7B+27 



Maximum Leachate to 
Average Waste Soil Concentration Maximum Allowable 
Lcachate Dcsign Inventory Ratio Allowed in Leachate Concentration in Soil 

Concentration Concentration Soil (CSoil/Stiquid) For Compatibility For Compatibility d 
Cons titucnts (CLguid)a pCi/l (Cso,l)b pCi/kg l/kg (CLclChl*& pCi/l pCi/kg 

SC-46 1.7783E-34 2.8E-17 1.6E+ I7 6.OE+07 9.68+24 
Se 79 
Sm I46 
Sm I 47 
Sm I48 
Sm149 
Sm15 I 
Snl17m 
Snll9rn 
Snl2lm W 

00 Sn123 
Sn 125 
Sn 126 
Sr89 
Sr90 
Tb 1 60 
Tb161 
Tc 98 
Tc 99 
Te123 
Te123m 

+ 

5.8469E-07 
7.44868- 14 
7.44 I6E-07 
1.2 16 I E-08 
8.8790E-08 
5.04 I OE48 
0.0000E+00 
3.28788-20 
3.4980E- 12 
5.71528-30 
0.00OE+00 
3.9880E-08 
1,07378-56 
1.1664E-05 
7.5505E-48 
0.0000E+00 
7.6338B-10 
1.27348-03 
1.2422E- 13 
1.8932E-36 

1.7E+02 
4.3 E-07 
4.1E-03 
I .OE-09 
5. I E-OS)' 
3.4E+05 
O.OE+OO 

2.7E+O I 
8.4E-14 
O.QE+OO 
1.5E+02 
6.OE-41 
2.38+07 

O.OE+OO 

5.8E+03 

1 SE-04 

3.28-31 

I .8E-04 

4.5E- 12 
2.9E-20 

2.8E+08 
5.78+06 
5.58+03 
8.38-02 
5.8E-02 
6.7E+12 

Not in Leachate 
4.58+15 
7.7E+ 12 
1.5E+16 

Not in Leachate 
3.7E.tW 
5.6E+ I5 
2.0E+ I 2 
4.2E+16 

Not in Leachate 
2.38+05 
4.58+06 
3.6E+O 1 
1.6E+16 

2.4€+09 
5.1 E+07 
5.7E+07 
6.4E+07 

Not in h c h a t c  
6.5E+09 

Not in Leachalc 
6.5E+0!3 
1.5E+09 
4.2E+ I O  

Not in Leachate 
2.4E+08 
3.6E+08 
2.28+08 
2,3E+08 

Not in Lcachatc 
9.56+07 
8.4E+07 
I SE+W 
7*5B+09 

6.9E+ I 7 
2.9E+ 14 
3.IE+11 
S.3E+06 

Not in Lcachatc 
4.38+22 

Not in Leachilk 
2.9E+25 
1 .  I E+22 
6,2E+26 

Not in Leachate 
9.0E+17 
2.0E+24 
4 I 3E+20 
9.98+24 

Not in Lcachatc 
2.2E+I 3 
3.8E+I 4 
5.5E+10 
I .2E+26 



W 

Leachate to Maximum 
Avcragc Waste Soil Concentrat ion Maximum Allowable 
Lcachate Design Inventory Ratio Allowed in Leachatc Concentration in Soil 

Conccntration Concentralion Soil (CSoidSLiquid) For Compatibility For Compatibility d 
Constituents (Ctiouid);l pCi/l (Csoil)b pCi/kg ng (CIcochotc)C pCi/l pCi/kg 

Te 125m 
Te 127 
Te 127m 
Tc129 
Te 1 29m 
Th226 
Th227 
Th228 
Th229 
Th230 
Th23 1 
Th232 
Th234 
TI207 
TI208 
T1209 
Tm I70 
Tm171 
U230 
U232 
U233 

6.365284 4 
1.77078-35 
5.57588-33 
1 .0928-87 
1.77698-84 

5.057OE- I34 
3.6903E- 19 
8.1023B-34 
2.4030E- I5 
8.58 19E-08 
I ,8890E-16 
1.4238842 
4.62 18E-17 
5.9894E-23 
4.2003E-22 
1.6057E-27 
3.2435E-39 
1.2527E-24 

O.OOOE+OO 
3.8337E- 12 
4.3714510 

9.4E-17 
9.5E-17 
6.78-68 
1.1 E47 

2.2E-114 
1 BE-02 
3.3E+OI 
5.IE-05 
1.7E+02 
1.6E+02 
I.  GE+02 
1.7E+00 
1 .HE42 
2.0E-0 1 
I .  1E-O6 
6.4B23 
I .GE-09 
O.OE+OO 
5.3E-01 
2.6E-02 

5.3E+ 18 
1.7E+16 
4.2E+19 
G.OE+ I6 
4.3E+19 
4.9E+16 
4.0E+14 
2.1 E+IO 
2 . 0 E e  
8.58+17 
1.1Ec04 
3.7E+ I G 
3.OE+20 
4.7E+20 
6.58+20 
2.OE.t 1 G 
1.3E+15 

Not in Leachate 
1.4E-t 1 I 
5.9E+07 

5.2Ed8 I .9E+25 
8.OE+08 
5.68+08 
I .4E+09 
2.1E+08 
4.1E+08 
2 .OE+O7 
2.1EM7 
2.48+07 
2.58+07 
2.7E47 
7.2E+O8 
3.2E+07 
1.9EtQ9 
2.6E+08 
3.2E+07 
3.2E+07 
3.8E+08 

Not in Leachate 
4.9E+W 
2.4E+07 

4.2E+27 
9.68+24 
5.9E+28 
I .3E+25 
1.8E+28 
9.9E+23 
8.5E+21 
5,0E+ I7 
5.1E+16 
2.3E+25 
7.8E+ 12 
1 ,2E+24 
5.9E+29 
1.28+29 
2.1 E+28 
6.38+23 
4.9E+23 

Not in Leachate 
G .8 E+20 
1.4E+15 



Leachate to Maximum 
Average Waste Soil Concentration Maximum Allowable 
Leachate Design Invcntory Ratio AlIowed in Leachate Concentration in Soil 

Concentration Concentration Soil (CSaidSUquid) For Compalibility For Compatibility d 

U235 8.4040E-03 1. I E+02 1.3E44 2.7E+07 3.5E+L1 
U236 5 .  M E - 0 4  2.OE+02 3.98+05 2.88+07 l .IEcl3 
U237 O.oooOE+OO O.OE+OO Not in Leachate Not in Leachate Not in Leachate 
U238 9.5710E-01 2.OE+03 2.OE+03 2.88+07 5.8E+IO 

9.OE+ 16 3 ,OE+07 2.7E+24 U240 2.8268E-25 ~ S E - O S  
Xe127 5.8291E-83 1 .GE-69 2.78+13 8.0E+08 2.2E+22 
Xe I29m 0.ODOOE+00 U.OE+OO Not in Leachate Not in Leachate Not in Leachate 
Xel3lm 3.3438E-123 2.7E-109 8.OE+13 4. I E+O8 3.3B+22 
Xe 133 0.0000E+OU O.QE40 Not in Leachate Not in Leachate Not in Leachate 

1.2E327 Y90 1.5435E-11 2.3E+o7 1.5E+I8 7.9E+08 
Y9 1 6.2855E-5 1 4. I E-34 G.GE+IG 1.3E+08 8.7 E+24 
21165 I .9732E-21 2.7E-06 1.4€+15 2.1E+08 2.9Et23 
Zr93 5.671 1E-07 8.6E+02 1.5E+Q9 2.2E+08 3.3E+ 17 
zl95 1.4447E-39 2.98-22 2,OE+17 6.6Et09 1.38+27 
Notes: 
a. Average leachate concenlration based on 15 year operations period (2001- EDF-274). 
b. Predicted concentrations of constituents in waste soil (2000, EDF-264). 
c.  Maximum concentration allowcd in leachate for liner capability (2001-. EDF 278) 
d. Maximum allowablc concentration in soil is the leachate lo waste soil ratio multiplied by the 
maximum ntlowable concentration in leachate for compatibility. 



Appendix C 

Class C Waste Calculations 

c- 1 





Appendix C 

Class C Waste Calculation 

C.l. DISCUSSION 

The Nuclear Regulatory Commission performance-based disposal requirement ( 10 CFR Part 61) is 
invoked by DOE Order 435. I and includes radiological waste classification. Waste greater than Class C 
wastes can not be disposed to the ICDF landfill. The exact regulatory text for determining waste 
classification is provided. The radiological activities have been converted into pCi/g for comparison to 
other values calculated for the ICDF landfill WAC. Waste is classified either according to long-lived 
radionuclides (Table C-1) short-lived radionuclides (Table C-2) or both. The appropriate numbers for 
comparison have been put into bold font in each table. If the waste contains more than one radionuclide 
from one table, the sum of fractions is used to determine waste classification. If both long-and short-lived 
radionuclides are present, then a combination of the tables and the sum of fractions is used, as explained 
in the regulatory text below, which is taken directly from the regulations. 

Because each waste stream will have a different mixture of isotopes, a separate Class C 
determination must be made for each waste stream. For simple waste streams that contain only one 
isotope from one table or the other the Class C limitations is given in the WAC, and matches the bold 
values in Table C-1 or Table C-2 below. For more complicated waste streams, the procedure outlined 
below must be followed. 

10 CFR 61.7(b)(5) Wasre that will not decay to levels which present an acceptable 
hazard to an intruder within 100 YIXTS is designated as Class C waste. 

10 CFR 6155 Waste Classification. (a)(2)(iv> 

(3) Classification determined by long-lived radionuclides. If radioactive waste contains 
only radionuclides listed in Table C-1, classification shall be determined as follows: 

(i) If h e  concentration does not exceed 0.1 times the value in Table C-1, the waste is 
Class A. 

(ii) If the concentration exceeds 0.1 times the value in Table C-1 but does not exceed the 
value in Table C-I. the waste is Class C. 

(iii) If the concenuation exceeds the value in Table C-1, the waste is not generally 
acceptabIe for near-surface disposal. 

(iv) For wastes containing mixtures of radionuclides listed in Table C-1. the total 
concentration shalI be determined by the sum of fractions rule described in paragraph 
(a)(7) of this section. 
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Table C-I. Lone-lived radionuclides. 

Radionuclide 

0.1 x Class C Class C 
Radionuclide Radionuclide Concentration 
Concentration Concentration curie5 per cubic 

pCi/g' pCi/g' meter 

C- I4 4ox Id 4.0 x lo' 8 

C-14 in activaed metal &OX 106 4.0 x 10' so 

Ni-59 in activated metal i.10 x 10' 1.10 x lo' 220 

Eib-94 in activated metal 1.00 x IOJ 1.00 x 10' 0.2 

Tc-99 1.5 x 10' 1 5  x 10' 3 

1.129 4.0 x 10) 4.0 X lo4 0.08 

loo" Alpha tmiuing U W S U T ~ ~ ~ C  nuclides with halF-life 
1.0 x lo5 ].OX IO4 greater than 5 years 

pu-211 3.5 x IO' 35 x 10' 3 . w  

Cm242 2.0 x 106 20 x 10' 20.ooP 

a. Assumes a waste density of 2.0 gmlcc, the replation lists activities as seen in h e  third column of this table. 

b. Units are nenocuries per gram 

Columns I and 2 have been convened to pCi/g for ease of  UK. 

(4) Classification determined by short-lived radionuclides. If radioactive waste does 
not contain any of the radionuclides listed in Table C-I. classification shall be determined 
based on the concentrations shown in Table C-2. However, as specified in paragraph 
(aX6) of this section. if radioactive waste does not contain any nuclides listed in either 
Table C-1 or C-2, it is Class A. 

(i) If the concentration does not exceed the value in Column 1. the waste is Class A. 

(ii) If the concentration exceeds the value in Column 1. but does not exceed the value 
in Column 2, the waste is Class B. 

(iii) If the concentration exceeds the value in Column 2, but does not exceed the value 
in CoIumn 3. the waste is Class C. 

(iv) If the concentration exceeds the value in Column 3, the waste is not generally 
acceptable for near-surface disposal. 
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(v) For wastes containing mixtures of the nuclides listed in Table C-2, the total 
concentration shall be determined by the sum of fractions rule described in p a r a p p h  
(a)(7) of this section. 

Table C-2. Short-lived Radionuclides. 
Concentration, pCi/g' 

Col. 1 Col. 2 Col. 3 
Radionuclide 

T a d  of all nuclides with less than 5 year half-life 3.5 x 10' (? (3 

Ni-63 I .75 X 1 O6 3.5 x i d  3 5  X Id 

Ni-63 in activated metal 1.75 x 10' 3.5 x 10' 3 5  X Id 

SI-90 2.0 x IO' 7.5 x lo7 35 X Id 

CS-137 5.00 x Id 2.2 x 10' 2.3 x IO' 

a. "he regulation gives the activities in curics per cubic meter. Thcse have been convcrtcd to pCVg using M 

a s s d  mass of 2 gmlcc. 

b. No limits are estahlished for these radionuclides in Class B or C w a r n .  Practical considerations such 5ts the 
effecrs of extemd radiaion and intcmal heal gcnention on transportation. hYKLlin& and disposal will limit the 
coaccntrations for these wastes. Thcsc wastcs shdl be Class B unless the concentrations of other nuclidcs in 
Table C-2 determine Ihe waste IO be Class C independent of these nuclidcs. 

( 5 )  Classification determined by both long- and shon-lived radionuclides. If 
radioactive waste contains a mixture of radionuclides, some of which are listed in Table 
C-1. and some of which are listed in Table C-2, classification shall be determined as 
follows: 

(i) If the concentration of a nuclide listed in Table C-1 does not exceed 0.1 times the 
value listed in Table C-1, the class shall be that determined by the concentration of 
nuclides listed in Tdbk c-2. 

(ii) If the concentration of a nuclide listed in Table C-1 exceeds 0.1 times the value 
listed in Table C-1 but does not exceed the value in Table C-1. the waste shall be Class C, 
provided the concentration of nuclides listed in Table C-2 does not exceed the value 
shown in Column 3 of Table C-2. 

(6) Classification of wastes with radionuclides other than those Iisted in Tables 1 and 
2. If radioactive waste does not contain any nuclides listed in either Table C-1 or 2, it is 
Class A. 
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(7) The sum of the fractions rule for mixtures of radionuclides. For determining 
classification for waste that contains a mixture of radionuclides, i t  is necessary to 
determine the sum of fractions by dividing each nuclide’s concentration by the 
appropriate limit and adding he  resulting values. The appropriate limits must all be taken 
from the same column of the same table. The sum of the fractions for the column must be 
less than 1.0 if the waste class is to be determined by that column. Example: A waste 
contains Sr-90 in a concentration of 50 Ci/m3 and Cs-137 in a concentration of 22 CVrn3. 
Since the concentrations both exceed rhe values in Column 1, Table C-2, they must be 
compared to Column 2 values. For Sr-90 fraction 5W15M.33; for Cs-137 fraction, 
2 B W . 5 ;  the sum of the fractionsS.83. Since the sum is less than 1 .O, the waste is 
Class 0. 

C.2. REFERENCES 

10 CFR 61,1999, “Licensing Requirements for Land Disposal of Radioactive Waste”, Code of Federal 
Regulations. Office of the Federal Register, July 1, 1999. 

C.3. BIBLIOGRAPHY 

40 CFR 264. 1999, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage. and 
Disposal Facilities,” Subpart BB, “Air emission standards for equipment leaks,’’ Code of Federal 
Regzihriofis. Office of the Federal Register, July 1. 1999. 

40 CFR 761, 1999, “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in 
Commerce. and Use Prohibitions,” Code of Federal Regitlutiuns, Ofice of the Federal Register. 
July I, 1999. 

DOE-ID, 1999, Final Record of Decision, Idaho Nuclear Technology and Engineering Center, Operable 
Unir 3-13, DOEIiD-Lo660, Rev. 0, Department of Energy Idaho Operations Office, Idaho Falls, 
Idaho, U.S. Environmental Protection Agency Region 10, and State of Idaho Department of Health 
and Welfare. 
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Appendix D 

Master Landflll Allowable Concentration Criteria Development Calculation 

Purpose: Compare the concentrations of waste constituents allowable in the waste mass 
to determine the maximum concentration in the waste mass. The maximum concentration 
will be used to compute a maximum mass of each design inventory constituent that 
can be used lor the waste acceptance criteria 

Methodofogy. Copy the design inventow constituent list and concentrations allowed in the landfill 
based on the tollowing criterian: 
1. Groundwater remedial action objectives (RAO) based concentrations 
2. Maximum allowable concentrations of waste soil that if placed in the landfill 
would have a leachate chemical make-up cmpatable with the liner materials 
(HDPE geomembrane. geosynthetiz clay liner, and soil bentonite liner) 
3. Regulatory limitations (ARARs) 
4. Background concentrabs 

1. lnput the allowable concenlratin for each design inventory consitutent based on the 
4 criterian listed above. 
2. Compare the concentration based on each criteria and determine the the criteria that 
provides the minimum or most conservative allowable concentration in the soil mass. 
3. Compare the concentration determined in step 2 with background concentrations 
and select the maximum concentration between the 2 values for the landfill waste 
acceptance criteria maximum allowable concentration. 
4. If background is selected for the limiting value. the associated concentration 
will be set at 10 X background 

Calculations: 

Notes: See Figure 4-1 in the text lor WAC development logic 
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Tnblc D-I. WAC Conccnrmlion Sclwrion 
Concenimdon Based on Critcrion 

Consiicucnr" 

Oryunlcr 
1,  I ,I -Trichlurocthanc 

I ,  1,2-Trichliiriierlra~ 
I ,  I 4)ichloroethanc 
I ,  I-Dichlorocrhcnc 
I ,2.4-Trichlarol~arc!le 
1.2-Dichlomhen.teiis 
1,24)ichIomerhanc 

I .3-Dichlorobenzenc 
1.4-lWrl1luriibcn~enc 
1,4.lhx8nc 
2.4.5-Trichluroph~noI 
2,4.6-Trichlorophcnd 
2.4-D1chlompkn~I 
2,4-Wmrhylphcnol 
2.4-Dmirrnphcnol 
2.4-Dii i iu~mlu~c 
2.6-Dinifraholucne 
2-lluranom 
2-Chloro1uphth~lcne 
2-Chliirtiphcnul 
2-Hexnnunc 
2-Mc1hylnqihthal~w 
2-Mclhylphcnol 
2. Nilweiiiliiic 
2-Nitmphcniil 
3,3'-Dichlorobcnzidinc 
3-Mclhyl Butnnnl 
3-Nimanilinc 
4.6-Dinilm-2-inc1hylphcml 
4- Dromnphcnylphen ylelllcr 
4-Chloro-3 .mclhylphcnol 
4.Clrlorc~nilinc 
4-Chloro~tnyl.pkenylcther 
4-Mi~1hyl-2-l'm1iinune 
4-Melhylpknol 
4-Nirru;mIIinc 

I .  I . ~ . ~ - T L % x ~ ~ w o c ~ ~ I w  

I ,2-Dkhl0~eIhe11~ (WIOI) 

Grnundwntcr RAO Lincr RcguI :ikiry 

Cuiilaiicc Coirccntrition Cornpaiahil ity Lirni~ation c.J.c.'J Background Sclcctcd WAC Conccntmtioii Source of WAC Concentration 

1.6E+Ol 

2.4E-0 1 
2.3E+00 
1.58+00 
1. I E+Ol 
1. I E+Ol 
5 4E-03 
3 2E.Ol 
I .  IE+OI 
4.5E+02 
1 .')E42 
4.5E+01 

2.2E+QI 

S.IE*Ol 
I.lE+Ol 
2. I E+OI 
2.5EtOI 
l.lE+OI 
l.llE+OI 
2.7E+W 
5. IEtO2 
2.1€+01 
I .nE-oi 
1 RE+UI 
I .  1 E+O I 
No Lii i i i t  
I.OE-01 
4 SF.+UI 
NO Limit 
Nu timil 
4.IEtOI 
Nlo Limit 
3.UEtUI 
3.PEtOl 

S.OE-QZ 

i.nE+oi 

I .w+m 

I OE-01 

2.78+03 
2.OEtO6 
I .3E+DS 
1.48+0(1 
I .flE+OIi 
2.48+07 
8. I e 4 1  
8.28+OS 
5.6E45 
2 . 3 8 4  
').OE+O(r 
6.4845 
1.7E+07 
Z.OE+M 
8 ae+M 
4.7EdXI 
4.8E45 
I .8Ecoc, 
1.4E+(L 
t.5H+04 
1.2Ed)S 
3.4E+W 
5,2E+O4 
2.LIEt06 
2.3EtU6 
S.4E+U4 
1.3EtM 
I. I Et07 
3.38+04 

I .ZE+C(17 
8.5B+04 
9.6Ec04 
I .2E+OS 
3.')EtOfl 
3.2E+O6 
2.1 E+O6 
5.4E+04 

s .4~+04 

5.0EtO2 
5.OE+02 
S.OE+OZ 
5.OE+02 
5.OE+02 
S.OE+02 
5 .OE+D2 
5.OR+02 
5 .OEtM 
5.OE+U2 
4.4841 
5.OE+02 
1 .OE+05 
l.OE+W 
1.OE+05 
I.OEt05 
i .m t05  
I D E 4 5  
I .aE+fis 
5.08+02 
1 .OE+OS 
I .OEtOS 
S.OE+:+(t2 
I .m+its 
I OE+OS 
1.01305 
I .OE+OJ 
I.UE+US 
I.UEtO5 
I .m+ns 
I .OE+OS 
I .oetcn 
I .OE+OS 
1 .OE+OS 
I .OR+O!! 

1.0E+05 
I .UE+OS 

5.0~+02 

NA 
Nh 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 . b R + o l  
5.OE-02 
2.4E01 
2.3€+00 
I5E+OU 
l.lEtOI 
I.IE+OI 
5.4E-03 
3.2E-Ql 
1.1EtOl 
4 Sl?+O2 
1.9B*02 
4.SEd)l 
1.8E+OI 
2.2E+01 
1 XE+OI 
5.lE+01 
l . l E 4 1  
Z,Ip.+O1 

I. IE+01 
I .8P+OI 
2.7E40 
5.1 E 4 2  
2.1 E 4 1  
I .OE-01 

I .  I E+0l 
3.3EtW 
1 .OE-OI 
4.SEcOl 
8.5E+o4 
r).6E+# 
4.1 Et01 

3.OEtOl 
3.9E+O I 
I . O E - O l  

2.5 e+o I 

m + O i  

I .ni:+os 

KAO 
H A 0  
RAO 
KAO 
KAO 
RAO 
RAO 
RAO 
RAO 
RAO 
RAO 
KAO 
RAO 
RAO 
KAU 
KAO 
KAO 
RAO 
RAO 
KAO 
RAO 
RAO 
RAO 
KAO 
RAD 
RAD 
H A 0  
KAO 

Lincr Compitibilily 
RAD 
RAO 

Lincr Compatibility 
Lincr Compatihiliry 

RAO 
Regtilatory Limit 

HA0 
HAD 
RAD 



Cnnccnrraliotr B a d  on Cri lcr ion 
melkg OJ pCilkE 

Consii tuent 
4-Nimphcool 
Acenaphihew 
Acrnaphlhylrne 
Aculonc 
Acelonitrilc 
Acrolcin 
Acrylonitri IC 
Ani h m c n c  
Armi i c  
Arur-lor-1016 
Aroclor-l254 
Amclor-1260 

Ucmcnc 
RcwiJinc 
Dcmo(a)anihmcenr 
De m u  (a)pyrene 
t)emo(h)lluuranlhrnc 
Dcnzu(gl,i)pcrylcoc 
Henso( k)fluiiranlhenc 
Benzoic ncid 
bis(2-(~loroelhoxy)melhlnc 
bix(2-~hlornclhyl)hcr 
bis(2.ChloroisopropyI)clhcr 
biu(2-Blhylhcxyl)phthnlatr 
t)uiane,l . I  .3.4-Tetrrhlorn- 
Uulylbemylpbthalate 
Carbazole 
Clarbnn Disulfidc 
Clilurtibcnrcnc 
Chlorocihanc 
Chloromthnm 
Chryscne 
Lkcmc, 3.4-Dimothyl 
Diiicelone alcohol 

AIVCIW- I268 

Groundwatcr RAO Liner Rtgul rimy 
G w l u ~ c r  Cunceniriiiwn Comp;lt;lhility Limitat ion r.ds''S Rackfimund Sclcctcd WAC Concentration Source of WAC Concentration 

ing/kg o( p W k g  m@kg or pCdkg iiig/kg or pCi/ke mg/kg or pWlq  mukg or pt'ilkg 
5 2c+01 1 3 E a  I oc+os N A  5.2E+01 RAO 
2.0E+02 
2.IE+OI 
6.28+02 
I .2E+OO 
5.58-01 
SJE-OI 
?.2E+02 
6.7E+OO 
7.7E+00 
1.3E+02 
7.28+02 
6.2E+O I 
6.08+02 
1.7E+01 
2.SB+02 
I .  I8+02 
I .8E+02 
l.IE+01 
1.9E+OI 
8.6E+W 
No Liniil 
I .  IEt01 
I .  IE+OI 
1..58+02 
No Limit 
(1.8E+OI 
3.2E+OI 
4.6E+01 
6.6E+00 
1.SE-01 
3.x-01 
2.78+02 
No Limit 
No Limit 

s. I E 4 5  
I .5B+05 
2.OE+OS 
7.98+05 
I.IE+OS 
t .OE+OS 
9.38+05 
1.98+07 
7.%E+07 
7.XE+07 

7.8E+07 
5.48+03 
I .4E+06 
8.88+06 
2.98+07 
2,3E+07 
l.SE+IO 
2.7E+09 
4.9E+OS 
I .6E+02 
S.bE+O3 
S.9E+03 
R.'IE+OR 
2.OEt06 
4.3E+OR 
4.3E+06 
I.4E+06 
1.7E+04 
7.7E+OS 
3.1 E+02 
5.78+06 
3.3E+04 
3.2E+06 

~ . x E + o ~  

I .OE+OS 
I .oe+os 
4 9E+01 
S.OE+O2 
5.08+02 
S.OE+OZ 
I .OE+OS 
1 .OE+OS 
S.OE+02 
S.OE+02 
S.OE+M 
S.OE+W 
2.28442 
1 .OE+OS 
l.OE+OS 
1 .OE+OS 
1 .OE+OS 
i .OE+OS 
1 .UE+OS 
I .OE+OS 
l.OEtD.5 
I .OB+OS 
I .OE+O!i 
I .OE+OS 
I .OE+OS 
I .OE+OS 
I .OE+O5 
S . O E 4 2  
S.0842 
S.OE+02 
S.O8+02 
I .OE+OS 
I.OE+OS 
I .OE+OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  
NA 
N A  
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
N A  
N A  
N A  
N4 
N A  
NA 

2.OE+02 
2. I E+01 
S.OE+02 
I.ZE+W 
SSE-01 
ME-01 
3.2E+M 
6.7E+00 
7.7E+00 
1 .BB+OL 
5.0842 
6.2E+O1 
S.OE+02 
1.7E+Ol 
2.5Et02 
1 ,  I E+M 
1 .XEt02 
1.1 E+O I 
I .9E+O I 
8.6E+00 
I .6E+02 
1.1 E+01 
1.18+01 
I .5E+02 
1 .OE+OS 
6.RE+O 1 
3.2E+O 1 
4.6E+01 
6 . 6 E 4 0  
1 SE-0  I 
3 SE-0 I 
2.7E+O2 
3 3 8 4 4  
I .OE+OS 

KAO 
RAO 

Hegulatery I ,i nut 
K A 0  
RAO 
RAO 
RAO 
KAO 
KAO 
R A O  

Kegulatury Limii 
KAO 

Kegulamry Lirnil 
RAO 
RAO 
RAO 
R A U  
RAO 
RAO 
Rho 

Liiier Coinpari hilily 
H A 0  
RAO 
RAO 

R A O  
RAO 
RAO 
H A 0  
RAO 
RAO 
H A 0  

f-incr Con~pstibilily 
Rcgulnloi y 1,i init 

Rcgulitoiy L m i  



Tublc D-I. (continued). 

Constituent' 
Dibcna(e.h)onthnccnc 
DibcnLufuran 
DiethylphthPlatc 
Dimethyl Dlsullidc 
Dimcthylphihalilte 
Di.n.butylphthaIate 
Di-n-ocryllrlithalatc 
Eicownc 
Ethyl cyanide 
Ethylhcnicw 
Fumphur 
Pluoranrhcne 
Fluorcnc 
Hllptdwwe. 2.6,10,1 fi-Tetra 
Hcamchlarobcnzcnc 
llcxnchlorohuvdknc 
Hcr~hlorocyclopentudiene 
Hcaaehlomnhnnc 
Indciw-4 I .Z,D-cd)pyrwe 
Isobutyl nlcuhol 
lu iphtmm 
Isopropyl AlcohoVL-propanol 
K c v n c  
Mesityl oxide 
MCrhyl ACCtBtC 
Mcthylenc! Chlcxidc 
Nnpht halcnc 
Nitrohcnrcnc 
N-Niuoso-di -n-propykiminc 
N-Niaosadiphcnylminc 
Octane.2.3.7-Trimcthyl 
~Toliieneru lfooamide 
Penlaehlornphrnrl 
Pkmnthrcnc 
Phcnol 
Pknol.2,6-Bin( I, I-Dinxthyl) 
p-Tolucncsulfonamide 

Groundwater RAO Liner Rqulatory 

Guidance Conceniration Compstahility I.irnitulicwi rrCr',l Background Selectd WAC Concentlation Source of WAC Concentradon 
m@g or pCdkg mgkg vr pClrkg mghp tx pCik$ m@g w pCilkg mglkg tu @ilk6 

l.IE+OI S.68+07 I .w+os NA l.Il301 RAO 
3.2E+02 
l.lE+OI 
No l jn i i t  
I.IE+ol 
2.4E+O I 
2.6E+O I 
NO Limit 
No Limit 
7.8E+O I 
No Limit 
7.68+02 
1.88+02 
No Limit 
l.IE+Ol 
2. I e+o I 
I .  I B+OI 
1. IE+OI 
I .  I E+OI 
1.2E+00 
1. I E+01 
No Limit 
9.9B+01 
No Limit 
4.W-01 
8.4E4 I 
4.3E+02 
I.IR+OI 
l.lE+OI 
I .  1 E+01 
No Limit 
No Limit 
S .bE+0 1 
1.2E+03 
8.OE+01 
Nu Limit 
No Urn11 

I .bE+O8 
I .28+06 
S.SE+W 
3.7E+OS 
1 .OE+08 
I .2E+12 
4.8E+O5 
3.38+04 
I .8E+OQ 
7.9B+06 
3.oE+ofJ 
1 .oc+o6 
3.SE+OQ 
4.88+05 
3.1e+o6 
1.48+07 
I.3E+DS 
2.8E+08 
5.7Et05 
4.OE+03 
4.9E+OS 
4.3E+08 
3.26+06 
3.68+04 
2.7E+OI 
I .68+0.5 
2.6C+OS 
1.4E+OS 
S.2Et06 
3.3E+OQ 
3.3E+04 
I ,28+06 
2.78+05 
2.IBtO5 
4.7Et06 
3.3e+OQ 

I .oc+os 
1 .OE+OS 
I .OE+OS 
I .oo+os 
1 .OE+O5 
I .OE+O5 
1 .OE+OS 
1 .OBtOS 
S.OE+OZ 
1 .OE+OS 
I .OEt05 
1 .oI?.+os 
1 .OE+OS 
l.OEtO5 
S.OE+O2 
1 .OE+OS 
S.OE+02 
I .OE+QS 
S.OE+02 
I.oE+OS 
I .w+os 
I .w+os 
I .oE+os 
I .0~+05 
S.OE+02 
I .OE+OS 
5.0R+02 
I .OE+OS 
1 .OE+OS 
I .OE+OS 
1 .OE+O5 
1 .OE+OS 
l.W+OS 
I .08+05 
I .oE+os 
I .W+OJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2Et02 
I .I e+o I 
S.JE+OQ 
I .  1 Et0 I 
2.4E+OI 
2.68+0 I 
I .OE+OS 
3.38+04 
7 .8E41  
I.OE*OS 
7 .68~32  
1.8EM2 
3.3El.M 
l.lE+OI 
2.1E+OI 
I.IEto1 
l.lE+OI 
I.l@+Ol 
I .2E+OU 
l.IE+Ol 
I .OE+OS 
9.9E+Ol 
I .OF!+05 
4.8E.01 
2.7E+O I 
4.3E+02 
l.lE+OI 
l.lt?+Ol 
l.lE+OI 
3.3E+o4 

5.6EMI 
I,ZE+03 
8.OE+OI 
l.OE+OS 
3.38+04 

3.3m+o4 

RAO 
RAO 

L i c a  Compllihility 
RAO 
RAO 
RAO 

Rcgulalory Liniit 
l h w  Conlpatibility 

RAO 
Regulatory Limit 

RAO 
RAO 

Lincr Conipntihility 
RAO 
RAO 
RAO 
RAO 
RAO 
RAO 
RAO 

Kcgulatory Limit 
RAO 

Regulatory Limit 
RAO 

l inw Cornptiliiliry 
Rho 
RAO 
RAO 
RAO 

Liner Compatibility 
Lincr Uonqmihilily 

RAO 
RAO 
RAO 

Rcgdnlory Limit 
Liner Compatibility 



Table D-I. (continued). 

ConcentrJtion B w d  on Criterion 
mgkg or pClntg 

Gmundwter RAO Linrr Rcgulatory 
Guidance Conccninrion Compatshiliry I.imitniion cdr.'r Backjiround Srlecled WAC Cimcentmuon Source of WAC Concentration 

Cunalituriit' 
ryrcnc 
RDX 
SlyrCnC 
Tctnchloroclhcnc 
ToIucmc 
Tribulyl$m+hnttc 
Trichlurrxthcw 
Trininutulucne 
Undaanc.4.6.Dimcthyl- 
Xylem: (ortho) 
Xylene (toVal) 
Inorpaukx 
Aluminum 
Antlnnny 
Arsenic 
Barium 
Bcrylliurn 
Boron 
<~admium 
Calcium 
Chloride 
Gunmium 
CUhl l  
c u l w  
Cyanidc 
Dyqrosium 
Fluuridc 
Irun 
Lead 
Magnesium 
Manganese 
Mercury 
Molyhdcnorn 
Nickel 
NiMk 
NitratdNitrilc-N 
Nilritc 
I~usphom 
I'obssium 
Sclcnium 
Silva 

1.OEtO1 
6. I Ea2 

9,RE+O2 
No Limit 
7.2Et01 
I , I E+Ol 
No Limit 
3 Q&oo 
3.SE+03 

I .6E+(H 

o.cletotr 

5.8E+03 
5.6E+OI 
3.OE+Q3 
I .#E+OI 
3 se+m 
3.68+03 
No Limit 
Nu Limit 
4 . I E 4  
l.IE+OZ 
3.OE+o1 
3 4E+02 
5.9E+04 
3 9E+Q3 

5.REtO4 
No Limit 
4.9Et03 
WE+U3 
I .oE+o1 
3.58+02 
3 X + 0 3  
No Limit 
K5EtOU 
No Limit 
No Ltmi~ 
R.SE+02 
9 RE+03 

2 s m s  

Not in invcmury 
6.7E+Cd 

3.3E+O(I 
4.RE+02 
I .SE+(W, 

No1 in inventory 
S.RB+O2 
4.4l?+O(i 
4.41!+0(r 

1.4e+o2 

1.3E+08 
2.58+07 
1,5E+06 
2.5EtM 
I . ~ E + o ~  
z.se+cui 
3.nE+wl 

N A~ 
3. W+Od 
I.SE+07 
S.OE+06 

4.dEtW 
1.2EtOU 
3.3E+O4 
I.IBQR 
5.(lE+07 
2 . 5 8 4  
2.SEt07 
S.l1E+O7 
S.UE#J 
5.UE107 
3.38+04 
3.38+04 
3.3E+W 

I .m+07 

NA' 
7 . 5 e a  
2.08+06 
4.SE+o7 

I .OE+OS 
I .OE+OS 
5.OEt02 
3.0E+01 
I .OEtW 
3 I P A l  
I.OEt05 
I .OEtOS 
s m+nz 
Z.HKtQ2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6oE+o4 
4.8DE+OO 
5.WE+OO 
3.m+02 
I.W+OO 

NA 
2.2lE+E+oo 
2.4013+04 

NA 
3.30E+OI 
I. l w+o I 
2 . 2 w o 1  

NA 
NA 
NA 

1.70E+Ol 
1.2OE+04 
4.908+02 
5.00E.02 

NA 
3.508+01 

NA 
NA 
NA 
NA 

4.30Et03 
2.20E-01 
0.aOEtOO 

2 . 4 0 ~ 4  

I W+Ol 
6. I E.02 
9.6EtUI 
S.OE& 
4.86+02 
7 .2841 
I I E+OI 
3.3 E+OZ 
X 9 E 4  
S.~E+OZ 

I .IrC+M 
S.RC+O.f 
S.llE+Ol 
3.08+03 
1.8E+OI 
3.3E+03 
3.6E43 
No Liinit 
3.36+04 
4. I Et04 
1.1E+02 
3.0E+W 
3.4E+02 
S.')E+W 
3.')E+03 
2.48+05 
5.XEt04 
1.2E+M 
4.98+03 
9.SEto3 
1 .OE+n4 
3.SE+02 
3.9eto3 
3.3E+o4 
L1.SE+00 
No Limit 
4.3Et00 
8.5EtO2 
9 . a ~ t 0 3  

KAO 
UAO 
UAO 
HA0 

Kcgublory Limit 
Liilcr Comp;riibility 

RAO 
HAV 

Lina Compatibilily 
RAO 

Rceulatory Limit 

IO x nackgmund 
RAO 
H A 0  
H A 0  
HA0 
RAO 
HAD 

Limy Conynribilily 
Lirtci ('oqmtihilily 

H A 0  
HA0 
HAO 
HA0 
RAO 
RAO 

I O  X lhickgroud 
RAO 

I fl X Dnckgrocud 
RAO 
K A 0  
H A 0  
ltAQ 
KAO 

Liner (irmpiitihility 
](A0 

Liner (hrqmtihility 
IO X bkgmund 

RAO 
RAO 



V N  
V N  
V N  
V N  
V N  
V N  
V t i  
V N  
V N  
V N  
V N  

103uo'I 
10300' I 

V N  
VN 
V N  
VN 
V N  
V N  
V N  
V N  
V N  
V N  
V N  
V N  
V N  
V N  
V N  
VN 
V N  
VN 
V N  
V N  
V N  
V N  

V N  
iWdW I 

V N  
IO+rnS't 
IO-BOrV 

V N  
V N  
V N  
V N  

V N  
V N  
V N  
V N  
V N  

M w I S ' l  
il+WI' 

V N  
V N  
V N  
V N  

W d S  c 
L W I W  1 
LWXi I 
LW30 1 

V t i  
mIl0 I 

V N  
V N  

LWlO'P 
V N  
V N  
V N  
V N  

zt+:Ii'z 
V N  
V N  
VN 
V N  
V N  

6o+au v 
V N  

f(I+'JO'I 
Lo+:.l(,'I 

V N  

V N  
VN 
VN 

V N  
V N  
V N  
V N  
V N  
V N  



U 
c 
0 

Table D-I. (continued). 

Coiiceiilntion Based on Oritcrion 

Gmundwatcr RAO Liner Regulutory 

Guidance Concentration Compatahility Limitation "lLC"" Bukgmund Sclectcd WAC Concentration Source of WAC Concentration 
constiiueni" n@g or pCi/kg in@g oc @:ig m@/kp or pCi/kg m@p. or pCi/kg m@g M pCi/kg 

11234 6.0EtOb I .OE+ 15 NA N A  6.0E46 R A 0  
u235 I.IE+OS 3.SEt 1 I NA N A  I.IE+O~ RAO 
U236 2.0p.+05 1. I E t  13 NA NA Z.OE+OS RAO 
U238 2.08+06 5.8E+10 NA NA 2.0F.+06 R A 0  
Y'x) 23E+ I O  1.2Et27 NA N A  2.3EtIO RAO 
' All constituents' design invcnlory cirrsvnlnllion~ whew ucimpared ugainsl h;tckgruiind In dclcrnlinc if lhcy should hc iiicludcd in thc cxccss lifctiinr: oiwucr risk und harnrd iiidcx cvnlolinnr. No 
limit was uscd as thc dcbull ifthc coiistitucnt wus Icss than background and docs 1101 havc a nsk factor, olhcrwiw Ihc concallration was dcfaultcd Io thc background conccntration. MCL 
" Ra all constituents where liner conyaldhilily dtita wits avnil;iblc. thew numkrs arc given. For ccrnhtituents wihhnut specific cnmpatihilily. Ihe maximum ;illciwahlc Icachale concmu4ric~n hy 
chrmical c l w  was used i ~ c  per 'Tahle 4-2 in ~ h c  main t a t .  
'< IOnCi/g lotd Trmsurmic isotopes. I F  i w r c  lhvi nw traiisuroiiic iwlnpc is  prewnt ~ h c  rum mu& nol c x d  I O  oWg (liquid IOnCi/nL or IE7 p C i / l N w ~ c  limirr t i i t  chowrt id  i f d k s .  'tliir is w l ~ l S d  lor slplls- 
cmitlinp '1RIJ isiltop. wilh half-lives grcnier lhan XI  yam: NP-37, R.2311, Pu.230, Pu.240, Pu-244. h-244. Am?41, Am-243. (111-345, cm-241, Crn-250, Hk-247, Cf-249. and Cf-L?l. 

IC1W Imdfill WAC:. 

'Told organic mnslitucnis cannul excralc IO% hy wri8ht (100,OO mg'kp) 40 CFR I OSZ(cX I). toti1 volatile organic conrlituents EanntU exceed .SO0 ppm, 

'TOUI KDS canno1 c x c c c ~ l ~ 0 0  m@g (40 ~m 761.60). 

' B a d  on 40 CFR 264 Scclion OB, cxcnqion providcd if organics we lcss thun IO% by w i p h l  
'Calculated concentralhm exceeds unity Merefore 'No Limit' applies to the specific evaluation criterion. 

c: W W C .  . r XII , Fur W J L L ~ S  containing uwre llun onc ul11*1sc isulup.~. uy: Ilk! roriiiula 111 IOC'PR 61 .ZZ 10 ddenwne wiisk! clarsifiwliun. This i s  sliuwn in Appcndix l3 Iu llru 



Appendlx E 

Thermal Power Calculation Methods 

E- 1 



E-2 



Appendix E 

E.1 Calcuiation of Thermal Power 

The thermal power of the waste in a container is calculated from the concenkdtion of radionuclides 
in the waste and the heat of decay from Table E-I. The thermal power calculation is performed in the 
following steps. The information provided is an excerpt from the Appendix A: Radiological Calculation 
Methods ( D O W  1998) 

1. The concentration of each radionuclide (expressed in curies per cubic meter) i s  multiplied by the 
heat of decay for that nuclide from Table E-I, yielding the heat of decay for each in units of watts 
per cubic meter. 

To determine the thermal power add the heat of decay for each radionuclide in the waste to 
provide a total "heat of decay'' for the waste stream. 

2. 

E.2 References 

DOERL. 1998, "Hanford Site Solid Waste Acceptance Criteria. " HNF-EP-0063. Rev. 5, U. S .  
Department of Energy Richland Field Ofice, Richland, Washington, June 29, 1998. 
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Table E-1. Conversion factors for generd radiolopical calculations. 
Dose Equivalent 

Isotope (days) (curies per gram) (watts per curie) Correction Factor 
Half-ltfe Specific Activity Heat of Decay Curie 

4.5034 E+03 
5.3920 E+Ol 

5.8439 E+08 

2.0928 E+06 
9.5032 E+02 

1.4262 E+Ol 
8.7510 E+OI 
1.099il E48 
4.6641 E+I I 
1.6380 E+02 

8.3790 E+O1 
3.3000 E 4 2  
2.7702 E+O1 

3.1210 E+02 
9.97 I 1 E+02 

7.7270 E+OI 
2.7179E+O2 

7.0820 E+OI 

4.4503 E+OI 

2.7758 E 4 7  
1.9253 E+03 

3.6561 E+04 
2.4426 E+M 
2.7082 E+O2 

1.1978 E+M 

2.3741 E+(n 
2.5550 E+01 
3.9285 E+03 

6.4840 E+01 

1.8631 E+01 
1.0665 E+02 

5.0530 E 4 1  
I .05 I2 E+O4 

1.4610 E+06 

5.8914 E 4 3  

9.66 E+03 

3.50 E+05 
2.23 E-02 

4.46 E+DO 
6.25 E+03 
2.86 E+Oj 
4.26 E+M 
3.30 E42 
7.W E-06 

1.77 E+04 
3.39 E+04 

8-08 E43 
9.24 E+04 
7.75 E+03 

2.38 E+03 
3.02 Et04 
8.43 E+03 
3.12 E+04 

4.97 E+04 
1.97 E-02 

1.13 E+03 
5.67 E+OI 

8.22 E+O3 
7.09 E+03 
1.45 E& 
6.96 E-02 

6.23 E d 4  
3.91 E 4 2  
2.37 E+04 
8.15 E+W 
I .39 E+W 
2.90 E+04 

2.76 Et02 
9.61 E-01 

2.38 EM2 

3.38 E45 
2.94 E01 
1.20 E43 

2.93 E-W 
8.71 E-03 

4.12 E-03 
2.88 E-04 
1.43 E-03 

3.33 E-03 
4.56 E-04 
1.26 E42 
5.16E-06 
1.93 E-04 
4.96 E-03 

9.66 E-06 
2.02 E-02 

7-42 E-04 
4.91 E-03 

7.74 E-03 
1.36 E-05 
154 E-02 

1.01 E-0.1 

3.38 E-03 
2.44 E-05 

2.32 E-03 
3.14 E-04 
4.65 E-05 
I SO E 4 3  
3.07 E 4 3  

4.51 E43 
1.59 E-02 

3.46 E-03 

5.54 E-03 
7.41 E-05 

I .09 E-OS 

1.49 E47 

7.47 E47 

8.25 E-# 
4.86 E-06 

1.78 E45 
3.61 E45 
5.76 E-06 
5.1 1 E45 
2.87 E45 
1.54 E-05 
6.90 E45 
8.04 E-07 
7.78 E47 

1.56 E-05 

6.25 E-06 

9.22 E-05 
2.1 I E-05 
2.53 E-OS 
3.44 E-05 
3.08 E-06 
5.09 E-04 

7.23 E-06 

4.75 E-05 
1.20 E-04 

1.97 E-OS 
2.29 E-05 
1.43 E-0.1 

1.64 E-14 
1.17 E-M 

1 .S4 E-OS 
6.54 E-05 
9.65 E45 

3.04 E43 
6.62 E45 
6.81 E a 5  

E-4 



Table E-1. (continued). 
Dose Equivalent 

Isotope (days) (curies per gram) (watts per curie) Correction Factor 
Half-life Specific Activity Heat of Decay Curie 

55882 E+O8 

7.4144 E+06 
3.4W5 E+O1 
6.4020 E+01 
7.7103 E+07 
3.6260 E+O1 

3.7359 E+02 
2.3741 E+O9 

4.6386 E+O4 

4.6260 E+O2 
2.4979 E a 2  

5.1499 E 4 3  

1.1509 E 4 2  

2.9310 E+02 
2.0088 Ec04 
1.6780 E+01 
3.6524 E+ 15 
6.0300 E+OI 
5.9408 E+01 
1.0074 E 4 3  

5.7400 E+O1 
1.2460 E 4 1  

3.6524 E M  
1.09oOE+02 
5.7343 E+O9 
3.3600 E 4 1  
1. 1840 EM1 

3.8423 E+03 
7.5313 E+02 
8.4006 E+08 
1.0983 E+M 

1.2752 E+O1 
3.2501 E+01 
2.8489 E+M 

I .0980 E+01 

2.51 E 4 3  

1-87 E-01 
3.93 E+05 
4.42 E& 

1.71 E42 
7.00 E+O4 
6.59 E+03 

5.14E-W 
2.61 E+Ol 

2.59 E+03 
9.50 E+03 
2.24 E+O2 

I .OO E+04 
3.74 E+03 

5.37 EiOl 
6.43 E+04 
2.91 E-10 
1.75 E 4  
1.76 E+M 
1.04 E 4 3  

1.82 E+M 
8.32 E+04 

5.68 E-02 
1.89 E+04 

1.77 E-04 
3.01 E+W 

8.42 E+04 
2.56 E+M 

I .29 Et03 
1.15 E 4 3  

1.69 E+02 
7.31 E 4  
2.85 E 4  

6.37 E a 3  

8.09 E+W 

1.24 E44 
1.02 E-02 

4.68 E43 
4.24 E-04 
5.04 E-04 

3.36 E43 
3.99 E-04 

5.51 E45 
9.96 E-03 

1.54 E-04 

7.19 E-03 
1.08 E-03 
1.66 E-03 

6.78 E-05 
6.59 E-05 
3.42 E-03 
I .29 E-03 
1.33 E-02 

2.51 E-04 
3.14 E-03 

2.13 E-04 
1.83 E-02 

1.23 E-02 
1.36 E-03 

3.93 E-M 
1.44 E-03 

1.19 E-04 
2.39 E-03 
I .02 E-02 
3.32 E-OQ 
3.36 E-03 
2.72 E-03 

8.60 E-04 
7.34 E-03 

2.22 E-03 

7.74 E-04 

9.65 E-04 

1.35 E-OS 
6.09 E-05 

I .93 E-OS 
2.08 E-05 
1.1 1 E-03 
2.97 E-05 

6.60 E-04 
2.66 E-04 
I .87 E-04 
3.56 E-03 
2.48 E-05 

1.45 E45  
2.68 E45 

4.43 E-06 
2.45 E-05 
5.86 E-OS 
5.62 E-05 
2.84 E-05 
I .69 E-05 
2.73 E-OS 
2.31 E-04 
5.07 E45 
4.04 E-04 
5.57 E-05 
6.07 E-12 

1.8 I E-05 
1.08 E-04 
1.06 E-05 

7.44 E-05 
8.70 E-06 

2.80 E-05 
8.70 E-04 
1.59 E45 
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Table E- 1. (continued). 

~ 

9.5818 E+02 
3.8716 E+13 
1.3076 E+04 
3.2872 Et04 
4.9461 E+03 
3.9446 E+16 

2.4 160 B+m 
3.1385 E+03 

1.7390 E+03 
1.2860 E+02 
7.oooO E+01 
4.2390 E+01 
1.1443 E+M 
7.5 100 E+01 
1.5888 E+13 
1.8609 E + E  
4.6612 E+01 
I .3806 E+03 
1.1523 E+@ 

8.1449 E+03 

1.3838 E+OZ 
5.8439 E+05 
7.9524 E+03 

2.1001 E+03 

6.9874 E+M 
2.6809 E+M 

2.7532 E+W 
1.1965 E+07 
5.1317 E+12 
2.5 I65 E m  

5.8147 E 4 7  

2.4100 E41 
8.9667 E+07 

2.5706 E+ 1 1 

1.0439 E+03 

Dose Equivalent 
Specific Activity Heat of Decay Curie 
(curies per gram) (watts per curie) Correction Factor 

9.27 EA2 
2.29 E-08 

6.66 E41 
2.63 E41 
1 .74 E 4 2  

2.18 E-ll 

3.53 E 4 3  
2.70 E 4 2  

4.84 E+M 
5.97 E 4 3  

1.07 Et04 
1.70 E+04 
6.27 Et03 
9.40 E a 3  

4.39 E48 
3.60 E 4 3  

1.38 E44 
4.64 E+O2 

5.47 E 4 1  
7.63 E 4 1  

4.49 E+03 

9.89 E+OI 

7.23 E41 
2.73 E+02 

8.20 E 4 2  
2.13 E41 

2.06 E-02 
4.72 E-02 
1.10 E-07 
2.24 E+01 

9.64 E-03 
2.32 E+04 

6.26 E-03 

2.16 E-06 

5.30 E+02 

3.68 E-04 
1.37 E-02 
8.90 E-03 

7.4 I E-04 
7.03 E-03 
1.3 t E-02 

6.02 E-04 
8.77 E-03 

6.53 E-04 
1.90 E-03 
2.16 E-03 

3.85 E-03 
8.46 E 4 3  

7.53 E-04 
3.91 E-06 
5.10 E-@ 
1.75 E-03 
1.38 E-03 
9.12 E-03 

6.62 E-OS 

3.26 E-02 
2.89 E-02 

1.46 E-03 
2.71 E-04 
3.27 E-02 
3.08 E-02 
2.83 E-02 

3.08 E-02 
2.42 EO2 

3.2 I E-02 
2.91 E-02 

1.49 E44 
2.88 E-02 

2.86 E-02 

3.48 E 4 2  

9.13 E-05 
1.74 E-01 
6.25 E-04 

6.98 E-OS 
5.14 E-04 

5.67 E-01 
5.54 E-OS 

6.66 E-04 
9.65 E-05 
6.12 E-05 

1.30 E-05 
3.59 E-OS 
1.04 E-OP 

1.75 E-06 

1.26 E-07 
3.01 E-OS 

1.70 E-05 
5.60E-06 
4.66 E-05 
3.16 E-02 

2.18 E-02 

2.00 E-02 
4.00 E+OO 
1.11 E-02 

7.95 E-01 

5.00 EcOO 

758 E-01 
2.99 E+OO 
3.81 E+OO 

1.53 E# 

3.15 E41 

8.16 E45 
3.08 E-01 

2.86 E 4  1 

3.37 E41 
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Table E-I. (continued). 
Dose Equivalent 

Isotope (days) (curies per gram) (watts per curie) Correction Factor 
Half-life Specific Activity Heat of Decay Curie 

85540 E+@) 

7.8162 E+08 
3.2032 E+M 

1.6319 E+12 
8.8060 E+M 

2.3971 E+M 
1.5786 E+O5 

5.2412 E 4 3  
5.1499 EM4 
1.6280 E+02 
1.3634 E+o8 
2.6918 Et06 
1.0629 E 4  
6.6109 EM3 

2.9512 E+IO 
3.1046 E+06 

1.7276 EiU6 
5.0403 E+O5 

5.6978 E+W 
1.2418 E+08 

1.2820 E& 
4.7774 E43 
3.2872 E M  
3.2799 E+M 

9.6607 E 4  
WES 2.7570 E+M 

6.47 E45 
7.05 E a 4  
1.71 E+OI 
3.36 E47 

6.21 E42 

2.28 E41 
3.44 E+OO 

1.03 E+02 
1.05 E+O 1 

3.31 E+03 
3.96 E-03 

2.00 E-01 
5.16 E+01 

8.09 E+01 

1.83 E-OS 
1.72 E-01 

3.07 E-01 

1.05 E+OO 
9.29 E-05 
4.24 E-03 

4.09 E+OO 

1.09 E+02 

2.07 E-01 

159 E+@ 

5.38 E+O2 
1.86 E+03 

2.71 E-02 
2.96 E-02 

3.31 E-M 
2.53 E-02 
3.11 E-02 

3.10 E-02 
3.33 E-02 
3.30 E-05 
2.37 E44 
3.68 E-02 
2.93 E42 
3.22 E42 
3.73 E42 

350 E 4 2  
2.77 E-02 
3.40 E42 
3.25 E-02 
3.56 E 4 2  

3.36 E-02 

3.06 E-02 

3.93 E-02 
3.63 E 4 2  
2.19 E-04 

3.74 E-02 

3.69 E-02 
3.92 E-02 

2.92 E-01 
1.25 E N 0  

9.13 E-01 
2.75 E-01 

1.00 E+OO 

1 .OO E+OO 

1.03 E& 
1.92 E-02 
9.91 E-01 
4.02 E 4 2  

9.56 E-01 
I .02 E+OO 
7.15 E-01 

5.77 E41 
9.39 E-01 

I .06 Em 
I .05 E+OO 
1.34 E m  

9.65 E41 
3.85 E+OO 

1.34 E+OO 
6.10 E-01 

2.18 E+OL 
1.37 E+OO 
3.65 E-OI 
9.56 E-02 

* When this parentdaughter pair are in secular equilibrium only thc activity of the parent nuclide should be considered in 
performing h e  calculations. Eg.. if  SI-^ are in secular quilibrium in thc wasic, the the& power for both nuclidcr 
would be determined by multiplying the "Sr activity by ~ h c  heat of the decay for the wSr-y pair. 
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Appendix F 

Comparison of Design Inventory and Waste Acceptance 
Criteria Concentrations 
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Table F-I. Comparison of Design hentory  anl Waste Acccptance Critcria Concentrations 

Waste Acceptance 
Design lnventoly (DJ) Cnrcria (WAC} Mass or Mass or Acuvity 

Mass or Achvity Activity Compmson 
Constituents kg orCi kg or Ci ( D l / W A C ) %  

orranic 
1 

1.1.1-Trichloroelhane 7.4E+OO 
1 .I .2.2-Tevachloroethane 
1,1.2-Trichloroethane 
1, I -Khchloroerhane 
I.l-Dichloroelhenc 
1.2,-%TrichIor~nzem 
I .2-DichIorobmtene 
t .2-Dichlorwthane 
1 .’2-Dictrloroethene (total) 
1.3-Dichlorobmzenc 
1 .J-DichIorobenzcnc 
1 .a-Dioxane 
2.4.5-Trichlorophnol 
Z.~.CTriichlorophcnol 
2,4-Dichlorophcnol 
2.4-Dimcrhylphcnol 
2.4-Dinitrophem1 
2.4-Dinitrotoluenc 
2.6-Dinitrotolucnc 

2-Chloronaphlhalcne 
2-B~lanOne 

2 - C h l o r ~ h c d  
Z-HCXWIK 
t-Mclhylnaphrhalcne 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-DichlorobenziQnc 
3-Methyl Butanal 
3-Nimaniline 
j.6-Dinilro-Z-mcthylphenol 
4-Bromophenyl-phenylcclur 
4Chloro-3-methylphcnol 

4-Chlorophcnyl-phenylether 
4-Methyl-3-Pentanone 
4-Methylphenol 
4-Nitroaniline 
4-h’itrophcnol 
AcctonitnIe 
Acrolein 
Acrylonitrile 
Anhracene 
Aramite 
Aroclor- 1016 

4 - C h l ~ O ~ ~  

2.38-02 
l .lE-01 
l.lE+OO 
7.OE-01 
5.4€+00 
5.4Et00 
2.5E-03 

5.4E+OO 
2.1 E+M 
8.9E-03 
2.1 E+Oi 
8.6E+OO 

8.6E+OO 
2.4E+OI 
5.4E+W 
9.8E+MJ 
1.2E+OI 
5.4E+00 
8.6E+00 
1.3E+00 
2.4E+02 
9.8E+00 
1.3Ee01 
%.6E+00 
5.4E+DO 
1.lE-01 
1.3Ed)l 
2.1 E+O I 
5.4EcOO 
8.6Ec00 
1.9E+O I 
5.4E+oo 
l.JE+OX 
I.SE+O! 
1.3E41 
2.4E41 

1.5E-01 

1 . O E 4  I 

8.9E-03 
4.3E-03 
4.3E-03 
1.5E+02 

3.6E+OO 
5.4E-02 

1.2E+W 
3.8E+O 1 
1.8€+02 
1.8E+03 
1.lE+O3 
8.7E+03 

4.1E+OO 
2.5E+02 
8.78+03 
3.2E+W 
I .4E+O I 
3.4E+M 
1.4E+M 
I .6E+M 
1.4E+M 
3.9E+M 
8.1E+03 
1.6E+M 
I .9E+OJ 
8.7E+03 
I .4E+Oi 
2.OE+03 
3.9E+O5 
1.6E+M 
7.7E41 
I .4E+04 
8 . 7 8 4 3  
2.5E47 
7.7E+01 
3.4E+M 
6.5E+07 
1.3E+07 
3.IE+M 
7.6E+M 
2.2E+04 
2.9E+M 
7.7E+Ol 
3.9€+04 
8 . 8 E 4 2  
4.2J5+02 
4.4E+02 
2.4E45 
5.1E+03 
5.8E43 

a .7~+03 

4 . 1 %  
4 . 1 %  
4.1% 
4 . 1 %  
4 . 1 %  
40.1% 
<o. 1% 
co. 1% 
<O.l% 
<o. 1 % 
0.67% 
40.1% 
4 . 1 %  

4 . 1 %  
<0.18 
4 . 1 %  
c0.18 
4.1% 
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1  R. 
4 . 1 9  
4 . 1 %  
16.81% 
4 . 1 %  
4 . 1 %  
4 . 1 %  
16.81% 
4 . 1 %  
4.1% 
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
co. 1% 
16.81% 
4 . 1 %  
4 . 1 %  
co. 1%. 
4 . 1 4 6  
4.1% 
4 . 1 %  
4. I c 
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Table F- I .  (continued). 

Aroclor-I254 
Aroclor-1260 
Aroclor-1268 
Benzene 
Bcnzidinc 
Benzo(a)anthracene 
Bcn7o(a)pyrenc 
Bcnzo(b)fluoranthene 
Benzo(gh.i)perylene 
Benzo(k)fluoranlhene 
Benzoic m d  
bis( 2 - C l d o r o e t h o x y ) ~ ~  
b1~(2€hlurocchyl)c ther 
bis(2CNoroJsopmpyl)ether 

Buranc,l.l,3.4-Tetrachloro- 
Burylbmzylphthalde 
Carbazole 
Carbon Lhsulfide 
Chlorobcnzcnc 
Chloroethane 
Chloromethane 
ChrySeW 
Decane. 3,J-I)lnxlhyl 
thacctonc alcohol 
Dhenz(ah)anihraccne 

hethylphWate 
Bwthy l  Disulfide 
Dimethylphthalate 
r)l-wbutylphthalate 
Di-n-octylphhalalc 
E1cos;ure 
Ethyl cyanide 
Ethylbenzene 
Famphur 
Fluoranlhene 
Fluorene 
Hepmlecime. 2.6.10.1 5-Teba 
Hexachlorobcnzene 
Hexachlorobutadicnc 
Hexachlorocyclopentadiene 
HcxacNorocthanc 
Indeno(1 J.3-cd)pyrene 
IsobutjI alcohol 
lsophorone 
Isoprop) 1 AlcohoV2-~0pmol 
Kepone 
Mesityl oxide 
Methyl Acetille 
Mehylent Chlonde 
Aroclor-1254 

bls(2-EthymcxyI)phlhalate 

rnbe~ofum 

6.1E+OI 
3.4E+02 
2.9E+Ol 
2 .9E42 
1.4E-01 
I .2E& 
5.OE+OI 
8 .5E41 
5.4EcOO 
8.8E+OO 
4.1E+00 
5.4E+OO 
5.4E+OO 
5.4E+OO 
7.OE+OI 
3.7E+W 
3.2EM1 
l.SE+Ol 
2.2E+01 
3.1 E+OO 
I .4E-03 
1.7E-01 
1 .3E42  
7.6E-02 
2 .0E43 
5.4E+00 
1 SEt02 
S.-lE+OO 
1.4E+00 
5.4E+DO 
1.1EcOl 
1.2E+Ol 
1.3E+00 

3.7E+01 

3.6E+02 
8.7E+OI 
I .6E+00 
5.4E+OO 
9.8E+00 
5.4E+00 
5.4E+OO 
5.4E+00 

5.4E+OO 
1 .OE+OO 
4.7 E+O 1 
J.OE+Ol 

4.0E+01 
4.3E+01 

8.9E-03 

2.86-02 

8.9E-03 

2.3E-01 

9.7E+03 
3.SE+05 
4.7Ei-C-l 
I .7E+05 
I .3E+M 
I .9E+OS 
S.OE+OJ 
1.4E+05 
8 . 7 8 4 3  
I .4E+M 
6.SEi-03 
I .2E+05 
8.7E+03 
8.78+03 
I.lE+OS 
7.6E+07 
5.2B+04 
2.5E+M 
3.5E+M 
5.OE+03 
I. 1 E+O2 
2.78+02 
2.OE+05 
2.58+07 
7.bE+07 
8.7E+03 
2.5Ec05 
8.78+03 
2.5E+07 
8.7E+03 
1.8EcO-t 
?.OE+W 
7.66+07 
2.5E+07 
5.9E+01 
7.6E+07 
5.8E+OS 
I .4E& 
2.5E47 
8.7E+03 
1.6E+04 
8.7E+03 
8 .7E43 
8 .7E43 
8.8E+02 
8.7B43 
7.6E+07 
7.5E+M 
7.6E+07 
3.7E+02 
2.1€+04 
2. I E+07 

CO.196 
4 . 1  R 
4 . 1 %  
0.17% 
4 . 1 %  
CO.19: 
4.15% 
4 . 1 %  
4 . 1 %  
<o. 1 I 
4.1%. 
-&.I% 
d . l %  
<o. I Q 
4 . 1 %  
<o. I 9 
4 . 1 %  
<o. 1 a 
4 . 1 %  
<o. 1% 
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4.16 
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4 . 1 %  
4.16 
<O.I% 
4 . 1 %  
4 . 1 %  
4 . 1 %  
d . I %  
4.1% 
4 . 1 %  
4. I% 
4 . 1 %  
4 . 1 1  
4 . 1 %  
4 . 1 %  
4 . 1 %  
<o. t %. 
4.1% 
0. I9%, 
4.19 
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Table F-1. (continued). 

Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 

o-Toluenesulfonamide 
Pcntachlorophenol 
Phenanthrene 
P b l  
Phenol,7,BBis( I .I-Dimethyl) 
pToluencsulfonamidc 
Pyrene 
RDX 
Styrene 
Tctrachlorocthm 
Toluene 
Tnbuty lphusphalc 
Trichloroerhene 
Trinitrotoluene 
Undecane,4.6-Dimethyl- 
Xylene (onho) 

Iaorgania 
Aluminum 
Antimony 
Arsenic 
Barium 
Ekryilium 
Boron 
Cadmium 
Calcium 
Chloride 
Chromium 
Cobalt 
Copper 
Cyanide 
Dysprosium 
Fluoride 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Nitrate 
Nitratelh’itritc-N 
Nitrite 
Phosphorus 
Potassium 
Selenium 
Silver 
Nitrobenzene 

O C ~ I I C . ~ . ~ , ~ - T I ~ I A C L ~ ~ I  

Xytcnc (total) 

5.4E+00 
5.1E+oO 
5.4E+00 
7.6E-02 
2.4E+OO 
2.6E+O I 
5.5E+02 
3.8E+O 1 
1.9E+00 
2.4E+00 
1.2E+02 

4.9E-04 
4.6E+00 
4.7 E+02 
1.7E+02 
3.4E+01 

7.6E-02 
I.BE+DO 
1.6E+03 

3.4E+O6 
2.8E+03 
2.7Ei-03 
8.5E+04 
I .4E+02 
8.7E+04 
I .7E+03 
9.7E+06 
8.8E+02 
1.9E+04 
2.9E+03 
I .4E+O.I 
I .6E+O;! 
2.8E+04 
1.8E+O3 
4.9E+06 
2.7E+04 
2. I E+M 
9.8E+W 
4.5E+03 
4.8E+03 
9.3E+03 
1.9E+03 
I. I E+02 
4.0€+00 
4.6E+O.t 
5.3E+05 
4.0E+02 
47E+03 
1.3E+02 

8 . 7 E 4 3  
8.7E+03 
8 . 7 E 4 3  
2.5Ei-07 
2.5E47 
4.2E4 
8.9E45 
6.1E+04 
7.6E47 
2.5E+07 
1.9EN5 
7 .9E43  
4.6E+OI 
7.3E+03 
2.28+04 
3.6E45 
2.3 E+O4 
8.4E+O3 
2.5E+05 
2.98+03 
2.1E+05 

I .?E+O8 
4.4E+06 
4.4E+M 
2.3E+06 
I .4E+O4 
2.5E+06 
2.7E+06 

2.5E47 
3. I E47 
8 . 3 E 4  
2 .3E47  
2.6Ei.05 
4.5E47 
2.9E+06 
1.  BE48 
4.4E47 
9. I E47 
3.7E+06 
7.2E+06 
7.7€+06 
2 . 7 E 4 5  
3.0E+06 
2.5E1-07 
6.4E+03 

3.3E+07 
6.4E+05 
7.5E+06 
I .  I E+07 

<o. 1 % 
€0.19 
€0.18 
eo. f % 
<0.1% 
<O.?Q 
<o. I % 
4.16 
<O.I% 
CO. 1% 
<O. 1% 

cO0.18 
4 . 1 %  
2.1 I %  
4 . 1 %  
0.15% 

d , I %  
&.I% 
0.7846 

2.76% 
CO.l% 
6.08% 
3.73% 
1 .ooQ 
3.48% 
CO. 1 B 

4.1% 
<O. 1 Q 
3A2% 
<0.1% 
<o 1% 
<O.lQ 
<0.1% 
2.66% 
4 . 1 %  
2.33% 
2.63% 
<o. 1% 
4.1% 
3 50% 
4 1% 
#.1% 
d . 1 Q  

I .fit% 
&.I% 
4.1% 
4.19 
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Table F-I. (continued). 

Strontium 
Sulfate 
Sulfide 
Terbium 
Thallium 
Vanadium 
Ytterbium 
Zinc 
Z~rconium 
Radionuclide 
Ac225 
Ad27  
Ac228 
Ag106 
Ag108 
AgtO8m 
AglWm 
AgllO 
Agl10m 
Agll  1 
Am24 1 
A d 4 2  
Am242m 
Am243 
Am245 
Am246 
At217 
Ba136m 
Ba137m 
Balm 
BclO 
Biz10 
Biz1 1 
Bi212 
Bi213 
Bi214 
Bk249 
Bk25O 
CI4 
Cd109 
Cdl13m 
Cdl15m 
Ce141 
Ce 142 
Cel4.1 
cm9 
Cf250 
c f t 5  I 
Cf252 
cm241 
Cm212 
cm243 

8.6E+03 
9.7E43 
3.6E+05 
2.7E4.5 
I.SE+02 
I .OE+04 
9.2E+W 
9.9EcOQ 
3.3E+OJ 

2.4E-08 
9.7E-06 
7.2E-11 
O.OE+oo 
1.8E-09 
3.8E-01 
2.3E-12 
2.5E-11 
2.6E-09 
O.OE+OO 
1. I E+OI 
2.1 E45 
2. I E45 

O.OE+OO 
1.6E-04 

6.5E-26 
2.4E-08 
O.OE+OO 
l.IE+# 
O.OE+OO 
5.4E-07 
5.26-07 
8.7E-06 

O.OE+OO 
2.6E-04 

2.7E-06 
1.OE-21 
3.7E-26 
2.2E-05 
2.38-12 
7.7E-01 
2.0E-54 
8.5E-72 
O.OE+OO 
8.68-04 
2.OE- 16 
I .OE- 16 
4.SE-19 
l.lE-20 
4. I E-81 
2.6E-17 
1.7E-06 

1.4E47 
2.5E+07 
2.5E+07 

3.3E+03 
3.4E45 

1.6EN8 

6.1 E 4 2  

7 . 6 8 4 3  

2.5E-01 

2.3E+00 

1 .2E43 

I .4E+00 

5.37% 
2.95% 

4 . 1 %  

<o. 1% 

0.15% 

d . t %  

d. 1% 

4 . 1 %  

4 . 1 %  
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Table F-1. (continued). 

Cm244 
cm245 
C d 4 6  
cm247 
Cm248 
cm2so 
Cos7 
COS8 
C060 
cr5 I 
cs132 
Csl34 
Cs135 
Cs136 
Cs137 
E169 
E11150 
Ed52 
Ed54 
E11155 
E11156 
Fe59 
Fr22 I 
Fr223 
Gd 1 52 
Gd153 
H3 
Hi181 
Ho166m 
I129 
1131 
In114 
In1 IJm 
In1 15 
In1 15m 
K40 
KrSt 
Kr85 
La138 
La140 
Mn54 
hTb92 
Nb93m 
Nb91 
Nb9S 
Nb95m 
Ndf44 
NdlJ7 
Np235 
Np236 
Np237 
Np238 

8.5E-04 
3.8E-OB 
8.SE-IO 
3.OE-I 6 
9.3E-17 
2.6E-25 
1 .7 E-03 
2.8E-3-17 
9.2E+01 

O.OE+OO 
5.3E+00 

O.OE+OO 
1.2E+04 
O.OE+OO 
8 . 2 8 4 9  
4.6E+02 
3.9E+02 
8.4E+O1 
O.OE+OO 

l.lE-54 

1.7E-02 

2.lE-35 
2.4E-08 
1.3E-07 
1.3E-14 
9.5E-12 
2.3E4I 

1.3E-06 

O.OE+OO 

3.7E-37 

6.1E-01 

8.9E-55 
9.4E-55 
2.7E-12 
O.OE+OO 

2.5E-09 
5SE+02 
O.OE+OO 

9.IE-01 

1.3E-105 
9.1 E-09 
3.OE-I9 
6.4 E- 03 
4.2E-06 
2.3E-33 
8.7E-36 
I SE- 10 

O.OE+OO 
3.2E-11 
3.3E-08 
3.OE-01 
1 .OE-O? 

2.8E+OO 

1.5E45 

8.SE+03 

1.7E+09 

4 . 9 E 4 1  

4 . 1 %  

d . l %  

4 . 1 %  

4 . 1 %  

4 . 1 8  
4 . 1 %  
eo. 1% 

4 . 1 %  

26.054 

0.50% 

4 . 1  ck 
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Table F-1. (continued). 

Np239 
Np240 
Np24Orn 
P323 1 
Pa233 
Pa234 
Pa234m 
Pb209 
Pb210 
Pb211 
Pb212 
Pb214 
Pd 107 
Pm 146 
hl47 
h148 
Pml48m 
Po210 
Po211 
Po212 
Po2 13 
Po2 1 4 
Po2 1 5 
Po214 
Po2 18 
R143 
hl4-i 
Pr144m 
Pu236 
Pu237 
Pu238 
P339 
P340 
Pu24 1 
PI212 
Pu243 
PU244 
Pu246 
Ra222 
Ra223 
Ra214 
Ra225 
Ra226 
Ra228 
RbS6 
Rb87 
Rh102 
Rhl03m 
RhlW 
Rn218 
Rn219 
Rn220 

1.6E-04 
1.3E-14 
1.2E-11 
3.3E-05 
2.1E-02 
1.3E-06 
8.lE-04 
2.3E-08 
5.2E-07 
8.7E-06 
2.6E-04 
?.7E-06 
2.9E-03 
2.8E-03 
1.8 E+02 
1.96-59 
3.9E-58 
J.8E-07 
3.2E- 10 
I. 6E-04 
2.1 E-08 
2.7E-06 
8.7E-06 
2.6844 
2.78-06 
O.OE+OO 
8.48-04 
1.2E-05 
2.68-06 
5.7E-59 
1.1E+02 
3.2E+00 
7.1E-01 
3.0E+01 
l.lE-04 
3.OE- 16 
1.2E-ll 
6.5E-26 
5SE-117 
9.6E-06 
2.6E-04 
2.4E-08 
2.2E-01 
7.2E-I 1 
O.OE+OO 
5.3E-06 
1.4E-05 
1.3E-58 
5.4E-03 

6.OE- I I7 
9.6E-06 
2.6E-M 

2.9E45 

7.6E43 
5.1E43 
I .  I E+03 
4.9E+M 

3.6E+O2 

&.I% 

1 .a% 
8 . 1 %  
8 . 1 %  
8 . 1 %  

4 . 1 %  
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Table F-1. (continued). 

Rn227 
Ru103 
Ru106 
Sb124 
Sb125 
Sb126 
Sbl26m 
Sc46 
Se79 
Sm146 
Srnl47 
SmlJ8 
SmlJ9 
Srn151 
Snl17m 
Snl19m 
SnlZlm 
Sn123 
Sn 125 
Sn I26 
Sr89 
Sl90 
Tblbo 
Tb161 
Tc98 
Tc99 
Tclt3 
Tel23m 
Tcl25m 
Tee127 
Tc 127111 
Te I29 
Te 129m 
Th226 
TN27 
Th228 
Th229 
Th230 
Th23 I 
TU32 
Th234 
T1107 
T1208 
1 2 0 9  
Tm170 
Tm171 
L230 
U232 
U233 
u 2 w  
U235 
U 236 

2.98-06 
9.5E-30 
5.8E-03 
9.8E-41 
J.JE+OO 
9.8E-03 
7.OE-02 
I .3E-20 
7.96-02 
2.OE-10 
1.9E-06 
4.8E-13 
2.4E- 12 
1.6E+02 
O.OE+OO 
7.OE-08 
I .3E-02 
4.05  I7 
O.OE+OO 
7.0E-02 

l.lE+OO 

O.OE+OO 

2.7 E+OO 

2.8E-44 

1 SE-34 

8.36-08 

2.IE-15 
I .3E-23 
l . lEt00 
4.4E-20 
J.5E-20 
3.2E-71 
5 .  I E-7 I 
1.OE-I 17 
8.6E-06 
I .6E-02 
2.48-08 
8.2E-02 
7.68-02 
7.4E-02 
8.IE-04 
E. 7E-06 
9.48-05 
5.OE-IO 
3.OE-26 
7.6E- I3 
O.OE+OO 
2.5E-M 
1.2E-05 
2.9E+OO 
5.2E-02 
9.6E-02 

9.2Ei-W 

7.OE+03 

<o. 1% 

<o. 1 ‘7r 

2.6E+05 4 . 1 %  

2.7E+09 40. I %. 

<o.lQ 

4 . 1 %  

I.2E+01 

I .  1 E+01 

1.3E+01 

1.9E02 
4.6E+03 
8.3E+01 
I .5E+(n 

0.139 

0.778 

0.589 

<o. I Ib 
CO. 1 % 
4 . 1 %  
4 . 1 %  
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Table F-1. (continued). 

u237 
U238 
U2M 
Xe127 
Xe129m 
Xel3lm 
xc133 
Y90 
Y91 
a 6 5  
m3 
zr95 

O.OE+oo 
9.2E-01 
I .2E-I 1 
7.5E-73 
0.0€+00 
1.3E-112 
O.OE+OO 
1.1Et04 
2.OE-37 
1.3E-09 
4. LE-01 
1.4E-25 

1.5E+03 

LIE47 

CO.l% 
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